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ERRATUM. 


On page 158, second line below table 4, for ‘‘ south-west,” read 


‘* north-east.” 
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NATURAL HISTORY 


TRANSACTIONS 


OF 


NORTHUMBERLAND AND DURHAM. 


I.—A Catalogue of the Insects of Northumberland and Durham 
[Revision of Coleoptera]. By Tuomas Joun Box. 


REMARKS. 


In presenting to the Society a revision of our Catalogue of Local 
Coleoptera, a few remarks may not be out of place to show the 
necessity for such an undertaking. 

During the eighteen years which have elapsed since the com- 
pletion of the Catalogue, a considerable number of other species 
have been found to inhabit our district. Notices of most of 
these,* with additional localities for many of the rarer species, { 
are recorded at intervals in the Transactions, but too much seat- 
tered to be either useful or interesting. It therefore appeared to 
to me very desirable that the whole should be brought together 
under one head. Not only was-a revision necessary for these 
reasons, but for others no less cogent: at the date of publica- 
tion (1852) species were not nearly so correctly determined as 

* Trans. Tyne. Nat. Field Club, Vol. II., p. 335; Vol. III., p.p. 88 and 295; Vol. IV., pp. 


54 and 175; Vol. V., pp. 52 and 221; Vol. VI., pp. 60 and 225; and continued in the Nat. 
Hist. Trans., Vol. I., pp. 131 and 318. 


t Trans. Cl., Vol. ITT., p. 90; Vol. IV., p. 55; Vol. V., p. 56; Vol. VI., p. 225; and Nat. 
Hist. Trans., Vol. L., pp. 134 and 315. ; 
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at the present time. Moreover, since then an immense change 
has taken place in the nomenclature of Coleoptera, which has 
rendered many of our specific names obsolete. I at first in- 
tended to make only a supplement to the catalogue, but on 
drawing together the additions, errors, and corrections, I found 
them to be so numerous, that the only way to avoid confusion 
was to rewrite the whole. This I have done in as concise a 
manner as possible, only admitting such matter as was abso- 
lutely necessary to render it a tolerably correct record of the 
beetle fauna of the two counties. 

As will be seen by the table of families at the end of this revi- 
sion, our fauna now contains one thousand five hundred and 
twenty species, about one half of that of Great Britam. The 
first catalogue contained eleven hundred and seventy-two, but 
it included a number of incorrectly determined species and varie- 
ties already in the list: deducting these, we find the number 
of additions to be upwards of four hundred, or more than one- 
third of the first census. Beyond any doubt many more remain 
to reward future explorers; for if we refer to the lucid yearly 
summaries in the ‘‘ Entomologist’s Annual,’ by my friend E. C. 
Rye, we will find that the Coleopterous fauna of the British 
Islands has, for the last nine years, been increasing at the rate 
of nearly sixty species annually ; and as yet there are no signs 
of abatement. This we must recollect, too, is the work of a 
small band of workers, whose occupations leave them little lei- 
sure for such pursuits. 

Having my collection arranged after the valuable synonymical 
catalogue of Mr. Waterhouse, I have, as a matter of convenience 
to myself, adopted it throughout this revision, introducing such 
alterations from those of EK. C. Rye and G. R. Crotch as seemed 
to me necessary. 

The catalogue by the latter gentleman is perhaps most in ac- 
cord with modern continental ideas, but his omission of autho- 
rities is a serious drawback to its usefulness. 

Most respectfully do I beg to thank those county gentlemen 
who have so kindly allowed me to visit their estates. More 
especially to the Right Hon. Sir William Hutt, Gibside; E. T. 


‘ 
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Smith, Hsq., M.P., Gosforth; and R. Burdon, Esq., Castle 
Eden, are my acknowledgements due. How very much our 
fauna has been enriched by their liberality the catalogue and 
revision testify. To my friends G. R. Waterhouse, Hsq., H. C. 
Rye, Esq., and Dr. Power, of London; G. R. Crotch, Hsq., of 
Cambridge, and Dr. Sharp, of Eccles, who have so kindly as- 
sisted me with types, and in the determination of difficult spe- 
cies, I am also under a deep sense of obligation, which I am 
proud to acknowledge, and for which I tender them my most 
earnest and grateful thanks. 


Long Benton, Newcastle-upon- Tyne, 
September, 1870. 


ABBREVIATIONS NOT IN THE FIRST CATALOGUE. 


Ent. Ann.—Entomologist’s Annual. 

Ent. Mon. Mag.—The Entomologist’s Monthly Magazine. 

Er. Ins. Deutsch.—Erichson, Insecten Deutschlands, Vol. IIT. 
Faune Franc.—Faune Entomologique Francaise. 

Kies. Ins. Deutsch.—Kiesenwetter, Insecten Deutschlands, Vol. IV. 


Kz. Ins. Deutsch.—Kraatz, ditto ditto, Vol. II. 
Nat. Hist. Trans.—Natural History Transactions of Northumberland and 
i Durham. 


Redt.—Redtenbacher, Fauna Austriaca, 2nd Edition. 

Thoms. Skand. Col.—Thomson, Skandinaviens Coleoptera. 

Trans. Berw. Cl.—Transactions of the Berwickshire NaturalistsClub. 
Trans. Cl.—Transactions of the Tyneside Naturalists’ Field Club. 

W. C.—Waterhouse, Catalogue of British Coleoptera. 
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ADEPHAGA. 
GEODEPHAGA. 


CICINDELIDA. 


CICINDELA, Zinn. 
1. C. campestris, Linn., Trans. Cl., I., 37.* 


CARABIDA. 


DEMETRIAS, Bon. 
1. D. atricapillis, Lilet Lee 
Hartlepool and Marsden. Rare. 
DROMIUS, Bor. 
1. D. linearis, Oliv., 1. ¢. 88. 


2. D. agilis, Fab., 1. ¢. 37. 
Apparently rare. 


3. D. meridionalis, Dej., Faune France. 1., 36. 
In woods. Gosforth, Gibside, Gilsland, &c. ‘‘ Wallington,” 


Dr. Power. 
More plentiful with us than agilis, for which it generally is 
placed in collections. 


4. D. quadrimaculatus, Linn., Trans. Cl. I., 88. 
5. D. quadrinotatus, Panz., 1. c. 
6. D. nigriventris, Thoms.; D. fasciatus, 1. ¢. 
7. D. melanocephalus, Dej., 1. c. 
METABLETUS, Schaum. 
1. WM. foveola, Gyll., 1. ¢. 
Hetton Hall, Belford; Whitley, Marsden, &c. 


* Throughout this revision, if not stated to the contrary, the species must be considered 
common or moderately common when no localities are appended. 
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LABIA, Latr. 
1. L. chlorocephala, Ent. Hefte., 1. c. 


TARUS, Clairv. 


1. WF. tasahs, Gyll., Trans: Cl., W., 257. 
‘‘Rare. On the moors near Twizell,” P. J. Selby, Esq. 


SCARITIDES. 


CLIVINA, Lat. 
ieee Ceniosson. clin. leat nao: 
2. C. collaris, Herbst., 1. ¢. 


DYSCHIRIUS, Panz. 


1. D. angustatus, Ahr.; D. jeyunus, Dawson.. 
Very rare. Banks of Irthing. i 


2. D. thoracicus, Fab.; Thoms., Skand. Col. I., 188. 
Not uncommon near Whitley. In the burrows of Bledius 
arenarws. 
3. D. eneus, Dej., Trans. Cl., ID., 257. 
‘‘Cambois, Mr. John Scott.’’ ‘‘ Hetton Hall, near Belford,” 
W. B. Boyd, Esq. 


4. D. globosus, Herbst. ; D. gibbus, 1. ¢. I., 39. 
Not unfrequent on the sea coast and elsewhere. 
CARABIDES. 
NOTIOPHILUS, Dum. 


N. aquaticus, Linn., |. ¢. 54. 
N. palustris, Duft.; N. tibialis, 1. e. 
N. biguttatus, Fab., 1. c.; N. 4-punetuaus, 1. ¢. 55.. 


Hee Soh CBee 


N. substriatus, Wat.; N. punctulatus, Faune Frane. [., 9: 
Much rarer with us than the other species. 


ELAPHRUS, Fab. 
1. EE. cupreus, Duft., Trans. Cl. 1. ¢. 54. 


2. E. riparius, Linn., 1. ¢. 
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BLETHISA, Lon. 
1. B. multipunctata, Linn., |. ¢. 
Has only occurred at Prestwick Carr. 
LEISTUS, Frohi. 
1. L. spinilabris, Fab.; L. spinibarbis, 1. c. 58. 
2 juloibanbis,, Dey. c. Eeyanus,. lic. 
3. L. montanus, Steph. Tll., Mand. 1., 64, pl. IV., fig. 5. 
‘Cheviot,’ G. R. Crotch, Esq. 
4. L. ferrugineus, Linn.; L. spinilabris, Trans. Cl. 1., 538. 
5. LL. rufescens, Fab., 1. c. 


NEBRIA, Latr. (HELOBIA, Cat.). 
1. N. brevicollis, Fab., 1. ¢. 
2. N. Gyllenhalii, Sch.; H. nivalis, 1. c. 54. 


CALOSOMA, Weber. 
(C. sycophanta, Linn.). 

When the old chapel, at the Tyne Bridge End, at Newcastle, 
was pulled down, a living specimen of this fine insect was found 
amongst the rubbish, and was for many years in the collection 
of the late Mr. Richard Wingate. Most likely it had been brought 
by some of the shipping. 


CARABUS, Anct. 
1. C. catenulatus, Seop., l. ¢. 51. 


2 OC, monilis babs lives ons 
““Twizell,”’ P. J. Selby, Esq. 


3. C. arvensis, Fab., 1. c. 52. 
On heaths. Not common, but widely spread. 
4. C. granulatus, Linn., 1. e. 
a. C2 nitens, Wimmn.,; le: 
6. C-. violaceus, Linn., 1. c. 
7. C. glabratus, Payk., 1. e. 


On the Cheviots. ‘‘ Hetton Hall, near Belford,” W. B. Boyd, 
Esq. 
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8. ©. nemoralis, Mull., 1. ¢. 


CYCHRUS, Fab. 


ive. rosirotus, Laon. lc: ol. 


CHLAINIADES. 
LORICERA, Latr. 
leeeeewpuluconiis, Halos, 1 c..00. 
BADISTER, Clairv. 
1. B. bipustulatus, Fab., 1. ¢. 51. 
2. B. humeralis, Bon., |. ¢. (Vrimorphus.) 
Rare. Meldon Park, Castle Eden Dene, and near Haydon 
Bridge. 
LICINUS, Latr. 
1. LL. depressus, Payk., 1. c. 51. 
Very rare. Sea coast near Castle Eden and Hartlepool. 


CHLENIUS, Bon. 


1. C. ngricornis, Fab., Faune Franc. I., 57. 
Rare. Shores of Talkin Tarn. 


FERONIADES. 
POGONUS, De). 


ieee. chalceus, Marsh., Trans. (Cl. Vi, b22 
Rare. Banks of the Wansbeck near North Seaton. 


PATROBUS, Dej. 
ie vexcavatus,, Payks:P. rujipes, |. c.., 38: 
Common. Specimens from the moors and hills are smaller 
and darker than those found in woods, &ce. 
2. P. assimilis, Chaud.; P. lapponicus, |. c. IV., 175. 
‘Wallington,’ Dr. Power. 


My own local examples—recorded as above cited—prove to 
be small dark specimens of eacavatus. 
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PRISTONYCHUS, De). 
1. P. terricola, Herbst., 1. c. I., 40. 
Common in cellars, &e. I have also taken it on the ballast 
heaps, near South Shields. 
SPHODRUS, Clairv. 
1. 8S. leucopthalmus, Linn., 1. ¢. 40. 


CALATHUS, Bon. 
. rotundicollis, De}. ; Amphyginus piceus, 1. ¢. 


. cisteloides, Panz., |. c. 39. 


. mollis, Marsh., 1. c. 40; C. fuscus, var. 1. ¢. 
', melanocephalus, |. ¢. 39. 


C 
C 
C. flavipes, Foure.; C. fulvipes, 1. c. 
C 
C 
C 


. micropterus, Duft., |. c. 
Rare. Hedgehope and Cheviot, Mr. J. Hardy. 
TAPHRIA, Bon. 
1. T. vivalis, Il.; Synuchus nivalis, 1. c. 40. 
ANCHOMENUS, Anci. 
(PLATYNUS, ANCHOMENUS, AND AGONUM, Cat.). 
. angusticollis, Fab., 1. ¢. 
. prasinus, Fab., 1. ¢. 41. 
. albipes, Fab., 1. c. 
. oblongus, Fab., 1. ¢. 41. 


oo m 0 ND 
- Pe wR PR Pp 


. A. marginatus, Linn., |. c. 
Prestwick Carr, sands near South Shields, and at the mouth » 
of ‘‘ Meggy’s Burn”’ on Blyth Sands. 


6.) A. emcety, Panz., 1. co Viegnoe 
Rare. ‘‘Muckle Moss,” V. R. Perkins, Esq. 


7. <A. parumpunctatus, |. ¢. I., 41. 


3.) Ae viduus, Panzs, lee: 
‘««Twizell,”’ P. J. Selby, Esq.; ‘‘ Newcastle,’ G. Wailes, Esq. 


9. A. mestus, Duft., 1. c. 42; A. versutus, 1. ¢. 
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10. A. pusillus, Schaum; A. atratus, W. C. 
In woods. Rather uncommon. 


11. A. fuliginosus, Panz.; A. atratum, Trans. Cl. I., 42; A. 
piceum, |. c. 


12. A. micans, Nicol., 1. ¢. 
13. <A. picens, Linn.; A. picipes, 1. c. 48. 
14. A. quadripunctatus, Deg., 1. ¢. 42. 
A single specimen, taken at Long Benton, is the only known 
British example. 
OLISTOPHUS, Dej. 
1. O. rotundatus, Payk., 1. ¢. 48. 


PTEROSTICHUS, Auct. 
(PECILUS, ABAX, PLATYSMA, PTEROSTICHUS, STEROPUS, 
OMASEUS, ARGUTOR, AND PLATYDERAS, Caz.). 


1. P. puncticeps, Thomson; P. cupreus, 1. ¢. 44. 
Front of head distinctly punctured ; hind tibia with about ten 
bristles on its inner side. 
2. P. pauciseta, Thomson ;. P. versicolor, 1. ¢. 
Front of head smooth; hind tibia having only about six bris- 
tles on the inner side. * 
The last is by far the most abundant with us. 
P. striola, Fab., 1. ec. 46. 
P. niger, Vl., 1. ¢. 
. parumpunctatus, Germ., |. ¢. 45. 


P. madidus, Fab., 1. ¢. 


Spencer ei 
Ac) 


P. aethiops, Panz., l. ¢. 
Rare. Cheviot, Twizell, and Lanchester. ‘‘ Rothley,’’ Dr. 


8. P. orinomus, Steph., |. c. 44. 
Rare. Cheviot, South Shields, and Langley Common. 


9. P. melanarius, Ill., 1. ¢. 


10: PP. nigrita, Kab... 1 ¢, 


11. P. minor, Sahlb.; A. anthracinus, 1. ¢. 
Very rare. Prestwick Carr. 


12. P. vernalis, Panz., 1. c. 48. 
13. P. strenuus, Panz.; A. erythropus, Marsh., 1. c¢. 


14. P. diligens, Sturm.; A. pullus, Gyll.; A. strenwus, Daws., 
Trans. Cl. I., 43. 


i 15. P. ruficollis, Marsh., 1. c: 
i) On the sea coast. Not rare. 
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| STOMIS, Clairv. 
1. S. pumicatus, Panz., 1. c. 45. 


BROSCUS, Panz. 


1. B. cephalotes, Linn., 1. c. 


AMARA, Bon. 
(AMARA, BRADYTUS, AND CURTONOTUS, Cat.). 


1. A. obsoleta, Dej.; A. ovata, Schaum, Ins. Deutsch. I., first 
part, 523; Trans. Cl. V., 221. 
Very rare. On the sea coast, near Cullercoats. 


2. <A. similata, Gyll.; Schaum, 1. c. 522. 
3. A. eurynota, Panz.; A. acuminata, |. ¢. 582. 
4. A. trials, Gyll., 1. ¢. 581. 
5. A. lunicollis, Schio., 1. c. 528, 
6. A. communis, Panz., 1. c. 526. 
7. <A. familiaris, Duft., 1. ¢. 538. 
8. A, lucida, Dutt., 1. c. 584. 
Sea banks, near Whitley. Very rare. 
9. A. tibialis, Payk., |. c. 534. 
Bents, near South Shields. 
10. A. plebeja, Gyll., 1. c. 520: 
11. A. ingenua, Duft., 1. c. 536. 


‘“Newcastle,”’ G. Wailes, Esq. 
This is probably 4. fusca, Dej., Schaum, 1. c. 587. 
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12. A. bifrons, Gyll., 1. ¢. 546. 


Not uncommon. Mostly found on the sea coast. 


13. A. consularis, Duft., 1. c. 507. 


Rarely met with in our district. 


14. A. apricaria, Fab., 1. c. 506. 


15. A. fulva, Deg., 1. ¢. 505; B. ferrugineus, Trans. Cl. I., 47. 


Sands at South Shields, &e. Common. 


16. A. aulica, Panz.; Schaum, |. c. 511; C. piceus, Trans. 


Cine 4s: 


17. <A. convewiuscula, Marsh. ; Schaum, |. c. 512. 


Not uncommon about the ballast heaps near South Shields. 


HARPALIDES. 


ANISODACTYLUS, De;. 


1. A. binotatus, Fab. ; Schaum, 1. c. 566. 


Rare. Banks of Irthing. 


DICHOROTRICHUS, Duval. 


1. D. pubescens, Payk.; Ophonus pubescens, Trans. Cl. I., 49. 
HARPALUS, Lat. 

1. H. puncticollis, Payk.; O. punceticollis, 1. ¢. 48. 

Te rarujiconnis, Habs, 1. ¢- 

a. Ef; eneus, Fab., l. c. 

4. H. tenebrosus, Dej.; H. litigiosus, 1. ¢. IV., 175. 


5. 
6. 


L. 


Very rare. 

H. latus, Linn.; H. limbatus, 1. c. I., 48. 

Hi. tardus, Panz.; H. rufimarius, 1. ¢. 

Hetton Hall, Twizell, and Neweastle. 
STENELOPHUS, JZeg 


S. vespertinus, Ill., 1. c. V., 58. 
Near Ryton, V. R. Perkins, Esq. 
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BRADYCELLUS, Er. 
1. B. placidus, Gyll.; Trechus placidus, 1. c. I., 49; T’. dor- 
salis, var., l. ¢. 
22) B.icognatus, Gyll) i cwulie ea. 
Rare. A mountain species. 
3. B. distinctus, Dej., |. c. V., 221. 
Apparently very rare. 
Ae 1B. rufulus, Dej., B. Verbasci, 1. ¢. 538. 
5. B. harpalinus, Dej.; T. fulvus, 1. ¢. I., 49 (in part). 
6. B. collaris, Payk.; T. collaris, 1. ¢. II., 259; T. ruficollis, 
l.c. L., 49. 
i. B. similis, Dey. cw) 49: 


TRECHIDES. 


TRECHUS, Clairv. 


1. TT’. micros, Herbst. ; Blemus micros, 1. ce. 50. 

In rejectamenta on the banks of streams. 

2. T. longicornis, Sturm., 1. c. (Blemus). 

The only local examples known to me of this very rare insect 
are three, which I took amongst rejectamenta, on the banks of 
the Irthing, in June, some years ago. 

It is represented in Mr. Selby’s collection* by 7’. micros. 

3. T. lapidosus, Daws., 1. c. II., 259 (Blemus). 

Rare. Banks of streams and sea coast. I took it on the 
shore at Tain, in Ross-shire, also. 

4, T.rubens, Fab.; B. paludosus, 1. c. I., 50. 

Rare. Hetton Hall, Long Benton, Winlaton Mill, and by the 
Irthing. 

5. T. minutus, Fab.; Schaum, 1. c. 640. 
6. TT. obtusus, Er., Trans. Cl. VI., 225. 


7. T. secalis, Payk.; Hpaphius secalis, |. ¢. I., 50. 


* To G. R. Crotch, Esq., I am indebted for many corrections in this collection, which is 
now in Magdalene College, Cambridge. 
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JAPYS, Leach. 
1. 4. marinus, Strom. ; Al. fulvescens, 1. c. II., 260. 
2. Ai. Robinii, Lab., Faune France. I., 151 (Trechus). 
Very local, and confined to the sea coast. Both species occur 
in company. 
BEMBIDIADES. 
CILLENUM, Cust. 
i.) Co laterale, Sam., Trans. Cl. 1., 55. 


TACHYS, Zieg. 


Lid: Fock, Hum., |. ¢. Vi., 225% Nat. Hist. Trans. 1:, 315. 


bo 


T. quadrisignatus, Duft., Nat. Hist. Trans. I., 83; 1. ¢. 318. 


3. I. bistriatus, Duft.; Schaum, |. c. 745; B. scutellare, 
Trans. Cl. IV., 54. 
All taken on the margins of the pools on the sands near South 
Shields. Single specimens only of the two last have occurred. 
T omit B. incurvum, Trans. Cl. I1., 266, which no longer exists 
in Mr. Hardy’s collection. 


BEMBIDIUM, Lat. 


. obtusum, Sturm., Trans. Cl., II., 266. 
. quinquistriatum, Gyll., 1. ¢. 
. rufescens, Guer., |. c. 


. biguttatum, Fab., 1. c. 265. 


co om oo hb et 
Bows 


B. aneum, Germ., |. c. 266. 
Very rare on the sea coast, but plentiful inland in damp places 
on the banks of pools, streams, &c. 
6. B. guttula, Fab., 1. c. 


7. B. Mannerheimii, Sahlb., Nat. Hist. Trans. I., 131. 


Rare. Amongst leaves at Gosforth. I also took it at Tain, 
Ross-shire. 


8. B. femoratum, Sturm., Trans. Cl. II., 264. 
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9. B. Anglicanum, Sharp, Ent. Mon. Mag. VI., 182; B. femo- 
ratum, var., Trans. Cl. II., 265. 
Banks of the Irthing and other streams on the western border 
of our district. 
10. B. Bruaellense, Wesm., l. ¢. IL., 264. 
Somewhat rare, but widely spread. 
11. B. concinnum, Steph., 1. ¢. 265. 
12. B. littorale, Oliv.; B. rupestre, 1. ¢. 
13. B. lunatum., Dutt., 1. c. 
14. B. sawatile, Gyll., 1. c. 264. 
Our local specimens are all of the dark variety. 
15. B. obsoletum, Dej.; B. tricolor, 1. ¢.; B. neglectwm, Daw- 
son; B. testaceum, W. C. 
16. B. decorum, Panz., Trans. Cl. IT., 262. 
17. B. stomoides, Dej.; B. rufipes, |. c. 
Banks of streams, but very rarely. 
18. B. monticola, Sturm., 1. ¢. 
19. B. brumipes, Sturm.; B. nitididum, |. ¢. 
20. B. Stephensii, Crotch; B. affine, Steph. 
Distinct from, and much rarer than, brunnipes. 
21. B. tibiale, Duft.; B. fasciolatum, Trans. Cl. IT., 262. 
22. B. atroceruleum, Steph.; B. fasciolatum, var. b., 1. ¢. 268. 
23. B. prasinum, Duft., |. ce. 262. 
24. B. obliquum, Sturm., 1. c. 265. 
Very rare. Gosforth only. 


25. B. nigricorne, Gyll.; Thomson, Skand. Col. I., 204. 

This rare boreal insect was taken in our district by George 
Wailes, Esq. One of the original specimens, by the kindness of 
G. R. Waterhouse, Esq., now ornaments my collection. 

26. B. lampros, Herbst., Trans. Cl. IL., 261. 
27. B. Schuppelii, Dej., 1. ¢. IV., 54. 

Amongst grass on the margins of streams. Has only been 
found on our western and northern borders. 
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98. B. gilvipes, Sturm., |. c. I., 261. 
29. B. pusillum, Gyll., 1. e. 
30: Be doris; Pang; lie: 

Taken on the Till, by Mr. J. Hardy. 


31. B. quadriguttatum, Fab., 1. ¢. 
Local, but not rare. 


32. B. bipunctatum, Linn., |. ¢. 
33. B. punctulatum, Drap., 1. ¢. 


34. B. pallidipenne, Ill., 1. c. V., 53. 
Blyth Sands, sparingly. 


35. B. paludosum, Panz., 1. c. II., 260. 
TACHYPUS, Meg. 
iy i, flavipes, Linn:, Ue: 


2. T. pallipes, Dutft., 1. c. 
Banks of the Till, and not rare on those of the Irthing, in 
June. - 


HYDRADEPHAGA. 
DYTISCIDA. 
HALIPLIDES. 
HALIPLUS, Lat. 
dee El elevaius, Panz., |. c. 1. 59. 


Deeb jiduus, Habs, ire. 
3. HH. flavicollis, Sturm, Deutsch. Faun. VIIT., 150. 


In ponds, &&. Not uncommon. 

4. H. variegatus, Sturm., Trans. Cl. III., 88. 
Very rare. 

5. H. affinis, Steph. ; H. cinereus, 1. ¢. L., 60. 
Ouseburn, Heaton, Gosforth, &e. Not common. 


6. HH. ruficollis, Dej., 1. ¢. 
7. HH. fluviatilis, Aubé., 1. c. III., 89. 


16 A CATALOGUE OF THE INSECTS OF 


8. H. obliquus, Fab., 1. ¢. L., 59. 
9. H. confinis, Steph.; H. lineatus, Aube. 
Gosforth, Marsden, and plentiful in Talkin Tarn. 
10. A. lineatocollis, Marsh., Trans. Cl. I., 60. 


PELOBIADES. 


PELOBIUS, Schon. 


1. P. Hermanm, Fab., 1. ¢. 1., 64. 
‘*Once near Neweastle, by Mr. Hewitson,” G. Wailes, Esq. 
Has not since been met with. A doubtful native. 


HYDROPORIDES. 
HYPHYDRUS, Ji. 


1. HA. ferrugineus, Linn.; H. ovatus, 1. ¢. 


HYDROPORUS, Clair. 
1. H. inequalis, Fab., 1. c. 68. 
2. H. quinquelineatus, Zett., Nat. Hist. Trans. I., 318. 
Prestwick Carr and Gosforth Lake. September. 
3. Hf. reticulatus, Fab., Trans. Cl. 1. c. 


Apparently rare. I have only seen two or three local speci- 

mens. 
4.- H. geminus, Fab., 1. c. I1., 268. 

Pond at Gosforth, but very rare. 

5. H. duodecimpustulatus, Fab., 1. c. L., 60. 
6. H. depressus, Fab.; H. elegans, 1. c. 

We have two varieties (species ?) of this insect: a large dark 
one inhabiting ‘‘tarns,”’ or small lakes, in hilly districts; the 
other a smaller pale one, which is found in every stream in the 
district. 

i Davis Cart. 14 ¢. 61. 
8. H. assimilis, Payk., 1. c. 60. 
9. H. septentrionalis, Gyll., 1. ¢. 61. 


LO. Ve rnalis, Gyll:, tere: 
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11. H. parallelogrammus, Ahr,, 1. ¢. 
12. HA. novemlineatus, Steph., 1. ¢. III., 88. 
Prestwick Carr. ‘‘ Rothley Lake in plenty,’ Dr. Power, 
13, EL. conjiuens, Fab., l.-c. 1., 63, 
14. GH. dorsalis, Fab., 1. c. 61, 


Need. latus. step.) le. 
Rare. Ouseburn and Devil's Water. I took a fine series in 
an open drain on a moor near Lanercost. 


16. HZ. erythrocephalus, Linn., |. c. 62. 


17. HH. rufifrons, Dutt., 1. c¢. T1., 3385, 
Boldon Flats. Not uncommon. 
Homa. planus, Hab., 1. ¢. 1, 62. 
19. HA. pubescens, Gyll., 1. ¢. 61. 
20. H. xanthopus, Steph., |. c. 
21. H. obsoletus, Aube.; D. Sharp, Ent. Mon, Mag, VL., 81, 
A. single specimen, from Gosforth. 
22. H. memnonius, Nicol,, Trans. Cl. 1. «¢. 
23. H. piceus, Steph. ; AH. Gyllenhalii, |. ¢. II., 267, 
Rare with us. I found it very abundant at Tain, Ross-shire, 
in September. 
24. H. montieola, Sharp, 1. 6. 84; H. melanarius, Trans. Cl, 
TIT., 88. 
Rare. In mossy holes on the moors. The only true mela- 
narwus that I have seen were taken in the south of England, by 
Dr. Power. 


25. H. parallelus, Sharp, |. c. 
Twe specimens, from the north of Northumberland, 


26. HH. celatus, Clark; D. Sharp, 1. ¢. 83. 
Taken on Cheviot, by Dr. Sharp. 
27. H. diseretus, Fairm.; Schaum, Ins. Deutsch. I., 2nd part, 
64; H. nigrita, Sturm.; Thomson, Skand. Coleop. 
TI., 24; AH. pubescens, Thomson, 1, c. IX., 79, 
B 
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28. H. nigrita, Fab.; Aube.; Hrichs.; Schaum, 1. c.; H. 
glabellus, Thomson, |. ¢. TX., 80. 

Dr. Sharp separates (1. c. 82) the old nigrita of our collections 
into two species, giving the above synonyms. 

Having myself taken both in some plenty in several widely 
separated localities, always finding them in company, and in 
nearly equal numbers, I cannot think them to be more than 
male and female of one and the same species. 

They frequent small streams, wells, &c.: the runner from a 
spring on the moors is a favourite locality. 

29. -H. melanocephalus, Gyll., Trans. Cl. II., 88. 

On moors, &. Not uncommon. Specimens in Mr. Hardy's 

collection are from the summit of Cheviot. 


30. H. elongatulus, Sturm.; T. J. Bold, Ent. Mon. Mag. IV., 
284. 
A male, taken by myself on a moor east of Lanercost, is the 
only British specimen known of this species. 


OL. A trisiis, Payk., Urans Cla, 2o7. 
Abounds in mossy holes on the moors. 


32. H. umbrosus, Gyll., 1. ¢. 825. 
Gosforth. Somewhat rare. 


33. H. angustatus, Sturm., 1. ¢. i. 61. 
34. H. obseurus, Sturm., 1. c. I., 268. 
35.0 Ao outula, Wr.,; 1. cc. WSs: 


36. H. incognitus, Sharp, 1. c. 84. 
Rare. I have seen nine local specimens. 


37. H. palustris, Linn., Trans. Cl. I., 61. 
88. H. lineatus, Oliv., 1. c. 62. 

- 39. HA. granularis, Linn., 1. ¢. II., 268. 
AO. H. pictus, Fab., 1. c. I., 64. 

41. H. lepidus, Oliv., 1. ¢. 68. 
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DYTISCIDES. 


ACILIUS, Leach. 
1. ‘A. sulcatus, Linn., |. c. 66. 


DYTISCUS, Linn. 
1. D.marginalis, Linn., 1. ¢. 


2. D. punctulatus, Fab., 1. ¢. 


§ 


COLYMBETES, Clairv. 
1. C. fuseus, Linn., 1. ¢. 64. 


2. C. pulverosus, Sturm., 1. ¢, 
Rare with us. 


Bo. ©: exoletus, Forst., 1. c. 


4. C. bistriatus, Bergst., 1. c. IL., 268. 
‘Tn a moss on Whitsunbank Hill,’ Mr. J. Hardy. 


ILYBUS, Er. (COLYMBETES, Cat.) 
i tater, Dee, Tc. T., 66: 


2. I. obsewrus, Marsh., |. c.; C. sea-dentatus, Nat. Hist. Trans. 
I., 318. 


3. I. fenestratus, Fab., Trans. Cl. 1. ¢. 
“Twizell;” P. J. Selby, Esq. 


4. I. guttiger, Gyll., 1. ¢. IL., 269. 


5. I. angustior, Gyll., 1. e. 
‘In a moss, Whitsunbank Hill,’ Mr. J. Hardy. 


6. I. uliginosus, Linn., |. ¢. 1., 66 ( fuliginosus). 


AGABUS, Leach. (COLYMBETES, Cat.) 


ie varcticus, Payk., i. ¢. TV., 54. 
In some plenty near Whittingham, by G. Wailes, Esq., and 
on Cheviot, by Mr. J. Hardy. 


2. A. dispar, Bold; 1. ¢. I., 277; A. uliginosus, Payk. 
Boldon Flats and elsewhere. Not uncommon. 


3. A. femoralis, Payk., Trans. Cl. I., 65. 
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4. A. congener, Payk., 1. ¢. IV., 55. 
Taken near the top of Cheviot, by Mr. J. Hardy. 


5. A. Sturmii, Gyll., 1. ¢. 1., 65. 

6. A. chalconotus, Panz., 1. c. 

7. A. maculatus, Linn., 1. c. 

8. A. didymus, Oliv.; C. vitreus, 1. ¢. 
“Twizell,”’ P. J. Selby, Esq. 

9. A. paludosus, Fab., 1. ¢. 

10. A. bipunctatus, Fab., 1. ¢. 

11. A. guttatus, Payk., ke: 64; CU. fontinalis, 1. ¢. Il., 268 

(large female var.). 

412. A. fontinalis, Steph.; Steph., Illust. Mand. IT., 66. 

T have two local specimens of this species, where taken I had 


omitted to note. 
The dentate anterior claw of the male separates this species 
at once from guttatus: it is also a somewhat larger insect. 


18. A. unguicularis, Thomson, Skand. Col. IX., 101 (Hrigle- 
nus); C. affinis, Trans. Cl. I., 65. 


14. A. tarsatus, Zett.; Thomson, |. c. II., 64. 
A single specimen, taken at Long Benton. 


15. A. bipustulatus, Linn., Trans. Cl. I., 65. 


LACCOPHILUS, Clairv. 
1. L. minutus, Linn.; L. hyalinus, 1. c. 60. 


GYRINIDA.* 


GYRINUS, Geoff. 


1. G. minutus, Fab., 1. c. 67. 
Not common with us. 


2. G. urinaior, Ill., 1. ¢. 
Very local. Ouseburn only. 


3. G. natator, Linn., 1. ec. 


* The carefully accurate paper on this family [Ent. Mon. Mag. V., 52] by Dr. Sharp may 
be advantageously consulted by the student. 
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4. G. bicolor, Payk., 1. c. VI., 60. 
Rare. ‘‘ Hall Kettles, or Hell Kettles,’ Rev. R. Kirwood. 


5. G. distinctus, Aubée., Faune France. I., 221. 
Very local, but plentiful when met with. 
6. G. marinus, Gyll., Trans. Cl. I., 66; G. colymbus (?) Nat. 
Hist. Trans. I., 319, var. 


7. G. opacus, Sablb.; Schaum, Ins. Deutsch. I., 2nd part, 
148. 
Scotswood and elsewhere. Hither rare or overlooked. 
ORECHTOCHILUS, ZLacord. 
1. O. villosus, Fab.:, Trans. Cl. I., 67. 


BRACHELYTRA. 
ALEOCHARIDA. 


AUTALIA, Leach. 
A. impressa, Oliv., 1. c. I., 96. 


2. A. puneticollis, Sharp; T. J. Bold, Ent. Mon. Mag. VL., 
108. 
Two specimens taken on Cheviot, by Mr. James Hardy, in 
July. 


3. A. rivularis, Gr., Trans. CI. 1. c. 


FALAGRIA, Leach. 
ie He sulcata, Payk., |. ¢. 95. 


2. F. thoracica, Steph., 1. ¢. 
Very rare. 


3. FF. obscurus, Grav., l. c. 


BOLITOCHARA, Mann. 
ia tunulata, Payk,. lc. 
2. B. obliqua, Er., 1. ¢. 
PHYTOSUS, Curt. 


be  Pespinijens Cart. 1.-02: 73. 
Amongst algz on the sea coast. Not rare. 


22, A CATALOGUE OF THE INSECTS OF 


2. P. balticus, Kz.; P. nigriventris, |. c. TII., 296. 
On the sea coast, but less common than its congener. Most 
of my specimens were taken beneath tufts of the sea-rocket. 


OCALEA, Erich. 


1. O. rufilabris, Sahlb.; O. picata, 1. ¢. I1., 94. 
Rather rare. Amongst leaves in woods and in fungi. 
*“ Wallington,” Dr. Power. 


De Os -baota, Hite, sence Vere dlyoy | 
Rare. Banks of Devil’s Water and Ivthing, generally in re- 
jectamenta. 
ISCHNOGLOSSA, Ke. 
1. JI. rufopicea, Kz.; I. corticalis, 1. c. VI., 225; Phleopora 
corticalis, 1. e. I1., 88. 

Very rare. Whitsunbank Hill and Saltwell. 
9. Tf. corticina, Kir., 1. c. Vas, 225% 

A single example, from Gosforth Woods. 


LEPTUSA, Kez. 
ie Ee jumida, Wirt, cu wean: 
2. L. rujficollis, Er., 1. ¢.; Homalota rufescens, 1. c. I1., 81. 


HAPLOGLOSSA, Ke. 
1. H. pulla, Gyll., Nat. Hist. Trans. I., 319. 
Rare. Long Benton. On the flowers of heath, Gibside Woods. 
2. H. nidicola, Fairm.; H. pulla, Kz. Ins. Deutsch. IT., 80. 
Very rare. Banks of the Irthing. 


3. H. erythroceras, St.; H. pretexta, Trans. Cl. V., 221. 
Very rare. Long Benton. May. 


ALEOCHARA, Grav. 
il. A. muficormis, Gray., I>¢II., 74: 
Rare. In woods. Gosforth, Ravensworth, and Lanercost. 
2. A. fuscipes, Fab., 1. c. 738. 


3. A. lanuginosa, Grav., 1. ¢. 74; A. brevipennis, var., 1. ©. 
IV LT 5: 


bo 
(Sy) 
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4. A. obscurella, Grav., 1. ¢. 
5. A. grisea, Kz., Nat. Hist. Trans. I., 319. 
Rare. Amongst algz on the sea coast. 
6. A. algarum, Fauv.; A. ne Trans. Cl. VI., 60. 
7. A. mesta, Grav., l. ¢. II., 74. 
8. A. bilineata, Gyll., 1. ¢. ine 175. 
Somewhat rare, and confined to the sea coast. 
9. A. nitida, Grav., 1. c. IL., 78. 
10. <A. morion, Grav., |. c. 74. 


MYRMEDONIA, £7. 


1. M. limbata, Payk., Kz. Ins. Deutsch. IT., 125. 
Not uncommon on the Irthing, generally in company of For- 
nuca flava. 


2. M. canaliculata, Fab., Trans. Cl. II., 96. 


ILYOBATES, Ke. 


1. J. nigricollis, Payk., 1. c. V., 225. 

I have taken it on the sea coast, beneath dead leaves in Gib- 
side Woods, and on a moor near Lanercost. The specimens from 
the latter locality are scarcely more than one half as large as 
those from the others. 


CALLICERUS, Curtis. 


1. C. obscuris, Gr.; Hom. callicera, 1. ¢. II., 80. 


2. OC. rigidicorms, Er. ; Ilyobates forticornis, Nat. Hist. Trans. 
[eel 
Very rare. Seghill Dene. June. 


ISCHNOPODA, Steph. 


1. J. longitarsis, Steph., Trans. Cl. I., 93 [Calodera] . 
2. I. rubicunda, Er., 1. ¢. 94 [Calodera] . 
Not common. Ravensworth Woods, banks of Devil’s Water, 
and Irthing, in rejectamenta. 
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TACHYUSA, Er. 
1. T. constricta, Hiy., 1. ¢. 88. 
Abundant on the banks of the Irthing, Till, and on the Devil's 
Water at Dilston, in June and July. 
2. T. scitula, Ey., Kz. Ins. Deutsch. IT., 153. 
Banks of Irthing, but very rare. Till, Mr. J. Hardy. 
3. T. flavitarsis, Sahlb., Trans. Cl. IL., 90; 7. caerulea, 1. ¢. 
88; T. leucopa, W. C. 
Banks of streams. Not uncommon. 


4. TT. umbratica, Er.; T. foveolata, Trans. Cl. I1., 88. 
5. T.uvida, Er., i e. 
Rare. Marsden, Mr. J. Hardy. 


6, Te suleata Wes leven Vien 220: 
Rare. Sea coast near Hartley, in October. 


OCYUSA, Ke. 
1. O. maura, Er.; Oxypoda maura, 1. ¢. I1., 335. 


2. O. picina, Aubé, 1. e. V., 53. 
Both species rare. The first at Gosforth, and the other at 
North Seaton and Whitley. 


OXYPODA, Mann. 


1. O. spectabilis, Mark.; var. O. ruficornis, 1. ec. IIT., 295. 
Very rare. In fungi. Gosforth Woods and Wooler. October. 


2. O. lividipennis, Mann; O. lutetpennis, |. ¢. V., 222; Hom. 
lividipennis, 1. ¢. II., 86. 


3. O. opaca, Gr.; O. umbrata, 1. ¢. 74. 


ie 


O8 longiuscula, Gr., 1. c. 75. 


O. lentula, Er., 1. c. 76. 
e Woslon South Shields, and near Ravensworth,’ My. J. 


Hardy. 
6. O.umbrata, Gray., O. brevicornis, 1. ¢. 


Or 


7. O. exoleta, Er.; O. pracoz, 1. ¢. VI., 226. 
Near South Shields, but very rare. 


bo 
or 
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8. O. alternans, Grav., 1. c. I1., 75. 
Frequents fungi in woods. 
9. O.rupicola, Rye, Ent. Mon. Mag. III., 66. 
Two specimens, taken on Cheviot, by Mr. J. Hardy. 
10. O. sericea, Heer.; O. nigrinus, Trans. Cl. VI., 226. 
South Shields and elsewhere. Not uncommon. 
11. O. pallidula, Sahlb.; O. testacea, 1. ¢. IL., 75; O. annu- 
loris, 1. °¢./295; 
12. O. brachyptera, Steph., Illust. Mand. V., 128. 
Somewhat rare. Tynemouth, on the Irthing, &e. 


’ HOMALOTA, Afann.* 
ewe. currac, Kz, Vrans. Ch VE. 220; D) Sharp, Trans. 
Ent. Soc. London, 1869, p. 94. 
Banks of Till, Ouseburn, Devil’s Water, and Irthing. 
YH: insecta, Thoms. ; D. Sharp, ly c. 97. 
Broadstruther Burn, near Wooler, Mr. J. Hardy. 
3. H. pavens, Er.; D. Sharp, |. c. 98; A. suleifrons, Wat. 
Cat.; Tachyusa frontalis, Trans. Cl. II., 90. 
Somewhat rare. In woods, &c. 


4. H. cambrica, Woll.; D. Sharp, 1. c. 100; H. velox, Nat. 
Hist. Trans. I., 319. 
Rare. Whitley Sands. ‘‘ Wooler district,’ Mr. J. Hardy. 
5. H. planifrons, Wat., Trans. Cl. VI., 226; D. Sharp, 1. ¢. 
102. 
Rare. Sands near South Shields. 
6. HH. labilis, Kr., Nat. Hist. Trans. I., 131; D. Sharp, 1. ¢. 
cule 


Blyth and Whitley Sands. ‘‘ Banks of the Wansbeck,” Dvr. 
Power. 


7. HH. carbonaria, Sahlb.; D. Sharp, |. ¢. 114; Tachyusa car- 
bonaria, Trans. Cl. IL., 92; Hom. ripicola, 1. ¢. TII., 
(296. 


* The “Revision of the British Species of Zomalota,”’ by Dr. Sharp, above cited, is quite 
indispensable to the student of this most difficult genus. 
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8. H. plumbea, Wat., Trans. Cl. VI., 226; D. Sharp, |. c. 114. 
Rare. Sea coast near Hartley. 


9. H. luridipennis, Mann., Nat. Hist. Trans. I., 131; D. Sharp, 
tk, @5 duili7/ 
Not uncommon. Long Benton, Banks of Inthing, &e. 


10. H. londinensis, Sharp, 1. c. 118. 
Rare. Team side, near Ravensworth, Mr. J. Hardy. 


11. H. hygrotopora, Kz., Trans. Cl. VI., 226; D. Sharp, 1. ¢. 
120. 
Banks of streams, &c. Not rare. 


12. A. elongatula, Grav.; Trans. Cl. Il., 80; D. Sharp, ie 
121; H. autumnalis, Hardy, Trans. Cl. I1., 83. 

Very abundant throughout the district. 

My types of H. autumnalis, named by Mr. Hardy, were deter- 
mined by Mr. Jansen to be H. gregaria and H. occulta. I have 
since examined Mr. Hardy’s series and find that (although allied 
species are included) the bulk of the specimens are to be referred 
to H. elongatula. Into this error he may have been led by Erich- 
son comparing autwmnalis, in shape and size, with small speei- 
mens of H. elongatula. 

13. H. volans, Seriba; D. Sharp, |. c. 122. 
Quite as common as /7. elongatula, and, like it, generally dis- 


tributed. 


14. H. clavipes, Sharp, 1. ¢. 124. 
One specimen, from Henhole, taken in June, by Mr. J. Hardy. 
15. #1. tibialis, Heer.; D. Sharp, |. c. 125; H. nivalis, Trans. 
Gil Ul 2s 
Abundant on the summit of Cheviot, &c. 
16. H. gregaria, Er., Trans. Cl. IT., 296; D. Sharp, 1. c. 126. 
A most abundant species. — 
17. H. vestita, Grav.; D. Sharp, |. e. 128; H. sericans, Trans. 
Clializ, Sa: 
Exceedingly abundant amongst decaying alge on the sea 


shore. 
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18. A. oblongiuscula, Sharp, 1. ¢. 180; H. oblonga, W. C. 
Rare. Banks of the Team, Mr. J. Hardy. 


19. A. vicina, Steph., Trans. Cl. VI., 226; D. Sharp, 1. c. 138. 
Common throughout the district. 


20. H. pagana, Er., Trans. Cl. V., 222; D. Sharp, |. c. 1386. 
Rare. Ouseburn Dene and elsewhere. 


21. H. graminicola, Gray., Trans. Cl. II., 77; D. Sharp, 1. ¢. 
137. 
Abundant in damp places in woods, &c. 


22. H. Halobrectha, Sharp, |. c. 189; H. maritima, Trans. Cl. 
Wi 22s le alge, var., \. ¢. 18.) 78. 
Beneath sea weed. Common. 


23. H. alge, Hardy, Trans. Cl. Il., 78; H. puncticeps, 1. ¢. 
VI., 226; D. Sharp, 1. c. 140. 
With the foregoing, but less common. 
Mr. Hardy’s name, being founded on a good description, and 
published in 1851, must supersede Herr Thomson’s puncticeps, 
which dates from 1852. 


24. HH. occulta, Kiy., Trans. Cl. VI., 227; D. Sharp, 1. c. 1438. 


One local female in my own collection. 


25. H. fungivora, Thoms.; D. Sharp, |. c. 144. 
Three males in my own collection, and Mr. Hardy has speci- 
mens from the Team side, near Ravensworth. 


26. H. picipes, Thoms. ; D. Sharp, |. c. 145; H. gemina, Trans. 
CE VIE 227. 
Rare. I have three local specimens. 
27. H. excellens, Kz.; D. Sharp, 1. c. 146. 
Rare. North end of Whitley Sands. October. 
28. HH. monticola, Thoms., Trans. Cl. III., 296; D. Sharp, 1. c. 
147. 
Rare. Near Washington, and at Gosforth. ‘‘ Wallington, in 
fungi,’ Dr. Power. August. October. 


29. H. subglabra, Sharp, 1. c. 149. 
Rare. Seghill Dene, in July. 
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30. H. casula, Er.; D. Sharp, 1. ¢. 159; Hl. angusta, Trans. 
Cl. IT., 84. 
‘‘Under sea weed and stones at South Shields and Marsden, 
in March,” Mr. J. Hardy. 


31. H. fallaciosa, Sharp, |. ¢. 157. 
‘ Sweethope,’’ Dr. Power. 


32. H. circellaris, Grav., Trans. Cl. II.,.81; D. Sharp, 1. c. 160. 
In moss, &. Very abundant. 


33. H. immersa, Er., Trans. Cl. I., 80; D. Sharp, 1. c. 165. 
Somewhat rare. Generally found beneath bark, &c., in woods. 


34. H. eremita, Rye, Nat. Hist. Trans. I., 319; D. Sharp, Ll. ¢. 
169. 
Whitley Sands, rarely. ‘‘ Top of Cheviot, Henhole, &c., com- 
mon,’ Mr. J. Hardy. 


35. H. curtipennis, Sharp, |. ¢. 178. 
Two examples from Henhole in June, by Mr. J. Hardy. 


36. H. analis, Grav., Trans. Cl. II., 84; D. Sharp, 1. c. 175. 


Very common. 


37. H. brunnea, Fab., Trans. Cl. II., 82; D. Sharp, |. c. 184. 


On low herbage in woods, and in fungi. Common. 


38. H. subenea, Sharp, 1. c. 187. 
Banks of the Irthing, &c., in rejectamenta, &c. 


39. HH. enicollis, Sharp, 1. c. 189. 
Frequents cut grass, garden refuse, &c. Long Benton, Gos- 
forth, Heaton, &e. ‘‘ Wallington,” Dr. Power. 


40. HH. xanthoptera, Steph.; D. Sharp, 1. c. 189; A. socialis, 
Trans. Cl. IT., 83. 


In fungi, at sap of felled trees, &&. Common, 


41. #. valida, Kz.; D. Sharp, 1. c. 192. 
Rare. Two males and one female, taken at Gosforth, are in 
my collection. 
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42. 7. succicola, Thoms. ; D. Sharp, 1. c. 1938; AH. euryptera, 
Trans. Cl. VI., 227. 
Gosforth and elsewhere ; but it is by no means common in our 


district. 
43. H. trinotata, Kz.; D. Sharp, |. c. 195, Trans. Cl. VI., 227. 


- In vegetable refuse, &e. Abundant. 


44. H. wanthopus, Thoms.; D. Sharp, 1. c. 196. 
Rare. I have taken it at Gosforth, in J une, and on the coast 
near Hartley, in September. 
45. H. fungicola, Kz.; D. Sharp, |. ¢. 199; H. nigricornis, 
Trans. Cl. VI., 227. 
Gosforth, in fungi, but not common. August. ‘‘ Walling- 


ton,’ Dr. Power. 
46. H. ignobilis, Sharp, 1. c. 200. 


_ Two males, also from Gosforth, in August. ‘‘ Wallington, in 
fungi,’ Dr. Power. ‘‘Langleyford and Dunstanborough,” Mr. 


J. Hardy. 

ATs eHosodalis. br, Erans. ClaVi., 227; D. Sharp, |. .¢, 205. 
Gosforth, but rarely. 

48. H. gagatina, Bau.; D. Sharp, 1. ¢. 206. 
Rare. Seghill Dene. July. 

49. H. nigricornis, Thoms.; D. Sharp, |. c. 209; H. Thomsoni, 


Trans. Cl. VI., 227. 
Rare. Gosforth and Hartley. ‘‘ Wallington, in fungi,” Dr, 


Power. 
50. H. angusticolis, Thoms.; D. Sharp, 1. c. 210. 

Rare. Seghill Dene. July. ‘‘ Wallington,” Dr. Power. 
ok.) He wcoroima, Thoms.; D. Sharp, |. ¢. 212; A. lenida, 


Trans. Cl. VI., 228. 
Rare, and local. 


a2. El. seniced, Wins.) drans. Cl. TL., 296: D. Sharp;. 1. .c. 
295. 
Not common. ‘‘ Wallington,’ Dr. Power. 
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53. H. atricolor, Sharp, |. c. 280; H. inconspicua, W. C. 
Generally distributed, and abundant. 


54. H. mgra, Kz.,.Trans. Cl. VI., 227; D. Sharp, |. ¢. 234. 
In vegetable refuse, &c. Very common. 


55. H. germana, Sharp, 1. c. 235. 
With the preceding, and nearly as common. 
56. H. sordidula, Er.; D. Sharp, |. c. 258. 
‘‘ Sweethope,”’ Dr. Power. 
57. H. marcida, Er.; D. Sharp, |. c. 240. 
‘* Wallington,” Dr. Power. 
58. H. intermedia, Thoms.; D. Sharp, |. ¢. 242. 
‘‘In fungi, at Wallington,” Dr. Power. 


59. H. longicornis, Grav., Trans. Cl. II., 86; D. Sharp, 1. c. 
943. | . 
An abundant species. Occurring both on the sea coast and. 
inland. 


60. H. macrocera, Thoms.; D. Sharp, 1. c. 244. 
In cut grass, &e. Long Benton. 


61. H. levana, Muls.; D. Sharp, |. c. 246. 
‘In dung, Wallington,” Dr. Power. 


62. HH. cinnamoptera, Thoms.; D. Sharp, |. ¢. 247. 
‘* Wallington,” Dr. Power. 
63. H. villosula, Kz., Trans. Cl. VI., 226; D. Sharp, 1. c. 249. 
Somewhat rare. Long Benton, Saltwell, &c. 
64. H. atramentaria, Gyll., Trans. Cl. VI., 278; D. Sharp, 
l. ec. 250; H. cauta, Trans. Cl. IL., 85. 
In dung, &c. Abounds everywhere. 
65. H. setigera, Sharp, 1. c. 251. 
Very rare. Whitley Sands. August. ‘‘ Wallington,” Dr. 
Power. : 
66. H. parva, Sahlb.; D. Sharp, 1. c. 253. 
Not uncommon. 
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. 67. #H. melanaria, Sahlb.; D. Sharp, 1. c. 254. 
In vegetable refuse, cut grass, &&. Common. 
68. H. pygmea, Gr.; D. Sharp, 1. c. 257. 
Not common. 
69. H. aterrima, Grav., Trans. Cl. VI., 228; D. Sharp, 1. c. 
256. 
Common. 
70. H. muscorum, Bris.; D. Sharp, 1. c. 259; H. picipes, 
Trans. Cl. VI., 228. 
Also abundant. ‘‘ Wallington,’ Dr. Power. 
71. H. pilosiventris, Thoms.; D. Sharp, 1. c. 260. 
Rare. ‘ Wallington,” in August, Dr. Power. 
72. H. fusca, Sahlb.; D. Sharp, 1. c. 261; H. laticollis, Trans. 
Cl. VI., 228. 


In cut grass, &c. Not uncommon. 


73. H. orbata, Kr.; D. Sharp, |. c. 264. 
Very rare. In cut grass near Benton Bank, in July. 
74. H. fungi, Grav.; D. Sharp, 1. ¢. 265; H. hygrophila, 
Hardy, Trans. Cl. IT., 86. 
In moss, dead leaves, cut grass, &c., and so abundant as to— 
be a perfect pest to the collector. 


75. H. clientula, Er., Trans. Cl. VI., 228; D. Sharp, |. c. 267. 
With the preceding, but much less common. 


PLACUSA, Er. 
1. P. infima, Er., Nat. Hist. Trans. I., 319. 
Rare. Gosforth. 
PHL@OPORA, Er. 
1. P. reptans, Grav., Trans. Cl. IL., 87. 
Beneath bark of decaying pine trees. 


OLIGOTA, Mann. 
1. O. atomaria, Er., Gen. et Sp. Staph., 180. 
‘*Hetton Hall, near Belford,’ W. B. Boyd, Esq. 
me: Oh imflata, Mann.; O. atomaria, Trans. Cl. II., 73. 
In moss, &&. Common. 
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ENCEPHALUS, Westw. 


1. E. complicans, Westw., 1. c. 72. 
Rare. Gosforth, Cramlington, and near Swalwell. 


GYROPH ANA, Mann. 
1. G. gentihs, Ur, |. c. V., 222. 
In fungi. Common. 
DG. ayuns,, Sallis: 6. 
In fungi. Rather uncommon. ‘“ Wallington,’ Dr, Power. 
DmnG.. mand, Pavia elscesbliss iia: 
Gosforth, Greencroft, &e. 
4. G. congrua, Ey.; G. fasciata, W. C. 
In fungi. Gosforth. . Rare. 
Bay ya ras levipennis, Thoms., Nat. Hist. Trans. I., 319. 
In fungi. Abundant. 
6. G. minima, Hr., Trans. Cl. Y., 222. 
In fungi. Gosforth and elsewhere. Not rare. 
7. G.manea, Er.; Kz. Ins. Deutsch. II., 361. 
Very rare. 
AGARIOCHARA, Ke. 
1.. A. levicollis, Kz., Trams. Cl: V., 54. 
Rare. North Seaton. September. ‘‘ Ravensworth,” Mr. J. 
Hardy. 
MYLLENA, Er. 
LM dubia, Er., TransiCls nie avel. 
Rare. Langleyford and Gosforth. 
2. M. elongata, Matth.; Kz. Ins. Deutsch. II., 370. 
‘* Wallington,” Dr. Power. ‘‘ Wooler district,’ Mr. J. Hardy. 
3. M. brevicornis, Matth.; M. gracilis, Trans. Cl. II., 71. 
In damp places. South Shields, Ravensworth Woods, on the 
Derwent, &c. 
GYMNUSA, Kars. 
1. G. variegata, Kies.; Kz. Ins. Deutsch. II., 374. 
Rare. Banks of Irthing. ‘‘ Near Wooler,’ Mr. J. Hardy. 
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TACHYPORIDA. 


HYPOCYPTUS, Schiip. 
1. H. longicornis, Payk., Trans. Cl. IT., 65. 
In fungi, &e. 
2. H. leviusculum, Mann.; H. anisotomoides, W. C. 
In moss, &. Gosforth, Long Benton, &c. 
LEUCOPARYPHUS, Kz. 
1. UL. silphoides, Linn. ; Tachinus silphoides, Trans. Cl. I1., 67. 


TACHINUS, Grav. 
1. TT. humeralis, Grav., 1. c. II., 68. 


2. T. proximus, Kz., Nat. Hist. Trans. I., 319. 
Apparently very rare. 


3. T. pallipes, Grav., 1. ¢. 181. 
Rare. Gosforth and Bothal, in fungi. October. 


4. T. rufipes, Fab., Trans. Cl. II., 67. 


5. TT. flavipes, Fab., 1. ¢. V., 54. 
Banks of Irthing, but very rare. 


6. T. subterraneus, Linn., |. a II., 68. 
7. TT. marginellus, Fab., 1. ¢. 
8. TT. laticollis, Grav., 1. ¢: 
a er collaris, Gray., lc: 
10. T. elongatulus, Grav., 1. ¢. 
Not common. Sea coast at Whitley. Banks of Wooler Water 
and Irthing. Twizell and Gibside. 
TACHYPORUS, Grav. 
1. YT. obtusus, Linn., Trans. Cl., II., 66. 
2. T. solutus, Er., Kz. Ins. Deutsch. IT., 421. 
Very rare. I have seen three local specimens only. 
3. T. chrysomelinus, Linn., Trans. Cl. II., 66. 
4. TT. hypnorum, Fab. 1. ¢. 


5. TT. pusillus, Grav., 1. ¢.; 7. scitulus, var. 1. ¢. VI., 228. 
Cc 
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6. TV. humerosus, Grav.> I rufieottis, 1. c. 11., 67. 


7. TT’. transversalis, Gr.; Erich., Gen. et Sp. Staph. 240. 
Rare. ‘‘ Henhole,” Mr. J. Hardy. 


8. T. brunneus, Fab., Trans. Cl. I1., 67; 7. pyrrhopterus, 1. ¢. 


LAMPRINUS, Heer. 


1. JL. saginatus, Grav., Nat Hist. Trans. I., 319. 
Very rare. Sea coast near Whitley. 


CONOSOMA, Heer. 
1. C. littorea, Linn., Trans. Gl: I1., 65. 
Not rare, especially in rejectamenta on the banks of streams. 
2. C. pubescens, Grav., l. c. 
3. C.immaculata, Steph., |. ¢. V., 222. 
In cut grass. Little Benton and Heaton. ‘‘ Marsden,” Mr. 
Perkins. 
4. C. obscuripennis, Steph.; C. phyrrhopterus, 1. c. IL., 66; 
C. lividus, Er. 
BOLITOBIUS, Steph. 
1. B.analis, Payk., Trans. Cl. I1., 69. 
2. B. cingulatus, Mann., Kz. Ins. Deutsch. II., 443. 


Rare. Gosforth Woods, and near Gilsland. 


3. B. formosus, Grav. (?) Trans. Cl. II., 69. 
‘‘Rare. One specimen taken in a quarry near Fugar Bar,” 
Mr. J. Hardy. November. 


4. B. castaneus, Hardy and Bold ; Bryoporus castaneus, Trans. 
Cl. VI., 228; Br. Hardii, Crotch. 
A single specimen, taken at Long Benton. 
B. atricapillis, Fab., Trans. Cl. IT., 69. 
B. trinotatus, Er.; B. trimaculatus, 1. ¢. 


B. exoletus, Er.; B. angularis, 1. ¢. 


GO ID 


B. pygmeus, Fab., 1. ¢. 70. 
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MYCETOPORUS, Mann. 
7 oM. splendens, Marsh., |. ¢. 71. 


Rare. In damp places in woods, Xe. 


2. M. longulus, Mann., 1. c. 70. 
Rare. Same localities as the foregoing. 


3. M. lepidus, Grav., 1. c. 70. 
Not rare. In damp places in woods. 
4. M. nanus, Er., 1. ¢. VI., 228. 
Rare. Sea coast near Whitley. 


5. M. tenuis, Muls., Faune Frane. I., 492. 
‘Top of Cheviot,’’ Dr. Sharp. 


QUEDIADA. 


QUEDIUS, Leach. 


1. Q. lateralis, Grav., Trans. Cl. II., 81. 
Rare. ‘‘Twizell,”’ P. J. Selby, Esq. - ‘‘ Wallington,” Dr. 
Power. I have taken it in fungi at Gibside and Gilsland. 


2. QQ. 4-punctatus, Thoms.; Q. fulgidus, var. b. 1. ¢. 

Not of frequent occurrence. 

3. Q. temporalis, Thoms.; Q. fulgidus, var. a. 1. ¢. 

Very common everywhere. A variety is abundant in cellars, 
&e., at Newcastle, which is always piceous in colour, with the 
abdomen highly iridescent. 


A. @. cruentus, Oliv., |. c. V.,, 54. 
Long Benton. Very rare. 


Q. impressus, Panz., |. c. II., 32. 
Q. molochinus, Grav., 1. ¢. 

Q. frontalis, Steph., 1. ¢. 
Q 


(). fuliginosus, Grav., |. ¢. 33. 


oO OD WD 


(). picipes, Mann., 1. ¢. 


10. Q. peltatus, Er., Kz. Ins. Deutsch. II., 507. 
Amongst fallen leaves in woods. Frequent. 
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11. Q. umbrinus, Er., Kz. 1. ¢.°509. 
In woods. Rare. I took it also at Tain, Ross-shire, in Sep- 
tember. 
12. @Q. ruficollis, Steph.; Q. nigriceps, Kz. 1. e. 510. 
Gosforth Woods, &c., but rarely. In dead leaves. 
13. Q. maurorufus, Grav., Kz. 1. ¢. 512. 
Not uncommon at Gosforth, Gibside, and in the woods near 
Gilsland. Also at Tain, Ross-shire. 
14. Q. suturalis, Kz.; Q. hwmeralis, Trans. Cl. V., 222. 
Long Benton, and Seghill Dene. Rare. 
15. Q. scintillans, Gr.; Q. fuscipes, 1. ¢. II., 34. 
Very rare. 
16. Q. fulvicollis, Steph., 1. ¢. V., 222; Q. levigatus, 1. ¢. III., 
296, 
In woods, &c. Rare, 
17. Q. rufipes, Grav.; @. semiobscurus, W. C, 
Has been met with on the sea coast near Hartley and South 
Shields, but is not common. 
18. Q. semiobscurus, Erich.; Q. semieneus, Trans. Cl. VI., 60. 
Not uncommon: more especially on the sea coast, 
19. Q. attenuatus, Gyll., 1. ¢. IL., 84. 
Woods, &e. Not unfrequent. 
20. Q. boops, Grav., l. ¢. 
In moss, &c. Rather common. 


21. Q. auricomus, Kies., Faune France. I., 540. 
Banks of the Irthing in May, but very rare. 


STAPHYLINIDA, 

STAPHYLINUS, Linn. 
1. S. mazillosus, Linn., Trans. Cl. I1., 21. 
9. S. nebulosus, Feb., 1. ec. 


8. 8S. murinus, Linn., 1. c. 
Of very rare occurrence. 
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4, &. latebricola, Grav., 1. ¢. 23. 


Very rare. Twizell, P. J. Selby, Esq. Hetton Hall, Belford, 
W. B. Boyd, Esq. 


5. 8. stercorarius, Oliv., l. ec. 22. 


Rather uncommon. I took a fine series of it at South Shields 
in the nests of a Myrmica. 


6. S. pubescens, Deg., l. c. 
7. &S. erythropterus, Linn., 1. ¢. 


8. 8S. ca@sarius, Ceder., 1. c. 
Not of frequent occurrence. 


OCYPUS, Er. 
1. O. olens, Miull., 1. c. 23. 
On O > sumilis, Fab., lV. c: LL.; 296. 
Rather rare with us. More plentiful about Lanercost. 
3. O. brunnipes, Fab., |. c. IL., 23. 
4. O. fuscatus, Grav., l. ¢. 
Occurring sparingly in widely separated localities. 
5. O. cupreus, Rossi, l. ¢. 
6. O. ater, Grav., l. c. 24. 


Tynemouth, Hartley, and in profusion on the Wansbeck near 
North Seaton. 


7. O.morio, Grav., 1. c. 


PHILONTHUS, Leach. 
1. P. splendens, Fab., |. c. 25. 


2. P. intermedius, Lac.; P. chalceus, 1. ¢. 
Very rare. Hartlepool, Mr. J. Hardy. 


3. P. laminatus, Steph., 1. c. 


4. P. succicola, Thoms.; P. carbonarius, 1. c. 


In fungi, &c., in woods, and in vegetable refuse in gardens. 


5. P. tenuicornis, Rey et Muls. ; P. punctiventris, 1. ¢. VI., 50. 


A rare insect. I have taken it on wing in October. 
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6. P. addendus, Sharp, Nat. Hist. Trans. I., 820; Ph. tem- 
poralis, Trans. Cl. VI., 50. 

A type of P. addendus, named by Mr. Crotch, appears to me 

to be quite identical with my specimens of P. temporalis. 
7. PL. @neus; Rossi, 1. c. 11:, 25. 
8. P.scutatus, Win: loc. 26: 

Sparingly, but generally spread over our district, and in east 
Cumberland. I have seen specimens from Perthshire, and I 
took it at Tain in Ross-shire. 

Sy oe a decorus, Grave wlene: 
LO) (Ppolitus: als le: 
11. P. lucens, Mann., Kz. Ins. Deutsch. II., 582. 

Very rare. Banks of the Irthing. 

12: P. ambratilis, Grav., Grans: Clit, 27- 

Widely spread but not common in our district: more plentiful 
on the Irthing about Lanercost. 
tos) Pvarvus, Gyll- ice: 


14. P. albipes, Grav., |. ¢. 
Both rare and local with us. 


15. P. marginatus, Fab., 1. c. 26. 

116R) PS sordudus, Grav., lec. 28: 

i SP. jimetaris, Gray, 1c: 

18. PP. cephatolus, Grav., 1. c. 

19. P. nigriventris, Thomson, Skand. Col. IX., 147. 
Banks of Irthing. Very rare. 

20. P. xantholoma, Grav., Trans. Cl. II., 27. 


21. P. fucicola, Steph., 1. c. 28. 
Rare. ‘‘ Beneath sea weed at Marsden,” Mr. J. Hardy. 


22. P. ebeninus, Grav., Kz. Ins. Deutsch. II., 596; Trans. Cl. 
VIL, 229. 


23. P. fumigatus, Er., Kz. Ins. Deutsch. II., 599. 
Banks of streams, &c. Common. 
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24. P. sangwinolentus, Grav., Trans. Cl. II., 29. 
Rare. Mostly found on the sea coast. 


25. P. longicornis, Steph., 1. c. (P. varians, var. C.). 
26, P. varions, Wab., |. ¢.; P. bipusiulatus, var. I. c: 


Die eadeuilis, Grav. |. calLV.y £75. 
Rare. Gosforth and South Shields. 


Poe ie ventiralis. Grav. le ¢. Ul. 30. 
295 P. discoideus, Grav., lc. 


30. LP. thermarum, Aube; P. splendidulus, 1. ¢. 
‘Long Benton. Rare. 


Sle es micans, Grav., |. ¢- 
Rare. Twizell, Dunstanborough Castle, and Boldon Flats. 


32. P. rubripennis, Steph. ; P. fulvipes, 1. ¢. 
Rare. Twizell and Wooler Water. 


30. LP. nigritulas, Grav.; P. aterrimus, 1. ¢. 81. 


34, P. puella, Nordm.; P. minaz, 1. c. 
Not of frequent occurrence. 


35. P. procerulus, Grav. |. c. VI., 229. 
Near Wooler, and sea banks north of Whitley. Rare. 


XANTHOLINIDA. 


XANTHOLINUS, Dahil. 


te xe edgudes,, Wale, lire. 1: os 
Rare. Banks of Tyne, Derwent, and at South Shields. 


2. X. glabratus, Grav., 1. c. 

3. A. punctulatus, Payk., |. c. 

4. X. ochraceus, Gyll., 1. c. 38. 

5. X. tricolor, Fab., 1. ¢. 

6. X. linearis, Oliv., 1. ¢. 
LEPTACINUS, £7. 


1. L. parumpunctatus, Gyll., 1. ¢. 
Not of frequent occurrence. 
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2. L. batychrus, Gyll., 1. ¢. 39. 
Also somewhat rare. 


3. LL. pusillus, Steph. ; L. linearis, 1. ¢. 
OTHIUS, Steph. 
1. O. fulvipennis, Fab., 1. c. IL., 36. 


2. O. leviusculus, Kirby; O. punctipennis, Kz. 
Rare. Near Hartley in October. 


O. melanocephalus, Grav., 1. ¢. 86. 
O. myrmecophilus, Kies., Nat. Hist. Trans. I., 330. 


BAPTOLINUS, Kez. 
1. B. alternans, Grav.; Othius pilicornis, Trans. Cl. II., 37. 


PADERIDA. 
LATHROBIUM, Grav. 
L. brunnipes, Fab., 1, ¢. 40. 
L. elongatum, Linn., 1. ¢. 
LL. boreale, Hoch.; L. geminum, 1. c. V1., 229. 
Li. fulvipenne, Grav., 1. ¢. IL., 40. 
L 


ONE ait ae a 


. multipunctatum, Grav., 1. c. 
Rare. Banks of Derwent. Tyne, &c. 


6. L. angusticolle, Lac.; L. carinatum, |. c. III., 46. 
Rare. In rejectamenta on the Devil’s Water and Irthing. 
7. J. quadratum, Payk., 1. ¢. TI., 41. 


8. L. longulum, Grav., Kz. Ins. Deutsch. II., 681. 
Rare. Banks of Irthing. 


CRYPTOBIUM, Mann. 
[C. fracticorne, Payk., Trans. Cl. IT., 39.] 
The types in the Selby collection are Philonthus nigritulus. 
STILICUS, Lat. 
1. S. rujfipes, Grav., |. ¢. 41. 
Rare. Banks of the Derwent, Tyne, and at South Shields. 
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2. 8S. affinis, Er., 1. ¢. 42. 
3. 8S. orbiculatus, Payk., 1. ¢. 43. 
Much rarer than the preceding. 
LITHOCHARIS, Lac. 


1. JL. maritima, Aubé., Ent. Mon. Mag. II., 1869. 
Rare. Sea coast near South Shields. 


2. L. fuscula, Mann., Nat. Hist. Trans. I., 182. 
With the preceding, and quite as rare. 


eae Dp ochracea, Grav., Trans. Cl. II., 41. 


4. lL. melanocephala, Fab., 1. c. II., 89. 
Banks of streams. Not common. 


5. LL. obsoleta, Nordm., 1. c. VI., 229. 
Very rare. Near South Shields, in May. 


STENIDA. 


DIANOUS, Leach. 

1. D. c@rulescens, Gyll., 1. ¢. IL., 43. 

Rare. Ouseburn Dene. Wallington, Dr. Power. Near 
Wooler, Mr. J. Hardy. 

STENUS, Lat.* 

. biguttatus, Linn., 1. c. 
. guttula, Mull., 1. c. 44. 
. bimaculatus, Gyll., 1. ¢. 
UNO tab lcs 


. bupthalmus. Grav., 1. ¢. 


Cp) Gx PS 6S 
ooo oS) 


. 8. atratulus, Er., 1. ¢. 
Local. Apparently more plentiful on the sea coast than else- 
where. 


7. S. melanopus, Marsh., 1. c. 45. 
Rather uncommon. 
* The student may consult with advantage a most valuable descriptive paper on the 


‘‘ British Species of Stenus,” by E. C. Rye, in the Entomologists’ Monthly Magazine, Vol. 
I., p. 6 et seq. 
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8. 8S. canaliculatus, Gyll., 1. c. ITL., 89. 
In moss, &c. Somewhat rare. 


9. S. opacus, Er.; S. debilus, Nat. Hist. Trans., I., 132. 
Northumberland (?) G. R. Waterhouse, Esq. 
10. 8. pusillus, Kirby, Trans. Cl. IT., 45. 
11. 8S. speculator, Lac.; S. boops, 1. c. 46. 
12. 8S. Rogeri, Kz.; S. sylvester, Nat. Hist. Trans. I., 132. 
Banks of streams, &c. Rare. 
13. 8. Argus, Grav., Yrans. Cl. VE, 229. 
Very rare. 
14. 8S. declaratus, Er., 1. ec. 
Not uncommon. 


15. 8S. crassus, Steph.; S. nigritulus, 1. ¢. IL., 46. 
Rare. Long Benton, Gosforth, and Budle Crag. ‘‘ Walling- 
ton,’ Dr. Power. 


16. 8S. nigritulus, Gyll.; S. unicolor, |. ¢. IV., 176. 
Rare. I have several times taken it in the burrows of Bledius 
arenarius. 


17. S. laticollis, Thoms.; S. brunnipes, 1. c. II., 49. 

18. 8S. binotatus, Ljunyh., 1. c. 46. 

19. 8S. pubescens, Steph., 1. c. 47. 

20. 9S. pallitarsis, Steph., 1. c.; S. plantaris, 1. c. TII., 296. 
Of occasional occurrence in several localities. 


21. 8. bifoveolatus, Gyll.; S. nitidus, 1. c. II., 47. 
Also somewhat uncommon. 


22. 8. brevicollis, Thomson, Skand. Col. III., 284. 
‘‘ Banks of Till, and on Henhole,”’ Mr. J. Hardy. 


23. S. vusticus, Er.; S. picipes, Trans. Cl. II., 47. 
24. §. nitidiusculus, Steph., 1. c. 


25. S. gonymelas, Steph., 1. c. VI., 229. 
Somewhat rare, and local. 


26. SS. impressipennis, J. Duv.; S. proboscideus, 1. ¢. I1., 48. 
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27. 8S. glacialis, Heer., Nat. Hist. Trans. I., 320. 

One specimen.on Cheviot in August, Mr. R. Hislop. 
28. 8S. impressus, Germ., Trans. Cl. II., 47. 
29. 8S. pallipes, Grav., 1. c. 48. 

“Rare. Gibside and Ravensworth Woods, in moss, Mr. J. 
Hardy. January.” 
30. S. flavipes, Steph., 1. c. 
31. 8S. tarsalis, Liungh., 1. ¢. 

“In damp bogs. Taken at Twizell, by P. J. Selby, Esq.”’ 
82. SS. oculatus, Grav., 1. c. 49. 
33. SS. fulvicornis, Steph., 1. ¢. 

Rare. Ravensworth, Gibside, Gosforth, Hetton Hall, near 
Belford, &c. 


d4. 8. latifrons, Er., Kz. Ins. Deutsch. IT., 794. 
Banks of Irthing. Rare. ‘‘ Wooler district,” Mr. J. Hardy. 


OXYTELIDA. 
BLEDIUS, Leach. 
1. B. subterraneus, Er., Trans. Cl. II., 49. 
Banks of Derwent, Devil’s Water, Irthing, Till, and at Hetton 
Hall, near Belford. ‘‘ Wallington,” Dr. Power. 
2. B. arenarius, Payk., Kz. Ins. Deutsch. II., 826. 
Whitley Sands in plenty. 
3. B. opacus, Block., Trans. Cl. II., 49. 


Rare. Banks of the Derwent and Ivthing. The late Rey. 
G. T. Rudd found it abundant at the estuary of the Tees. 
A. B. longulas, Kr., 1. ¢. VI., 280. 
Banks of the Irthing, and rather plentifully towards the north 
end of Whitley Sands. 
5. BB. erraticus, EKr., Kz. Ins. Deutsch. II., 836: 
Rare. Beneath stones in the bed of the Irthing, when the 
water was low, at St. Mary’s Holme, near Lanercost. 


PLATYSTETHUS, Mann. 
1. WP. morsitans, Payk., Trans. Cl. II., 50. 
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OXYTELUS, Mann. 
. rugosus, Fab., 1. c. 51. 
. sculptus, Grav., 1. ¢. 
. luteipennis, Er.; O. nitens, 1. ¢. 
. sculpturatus, Grav., |. c. 
. nitidulus, Grav., 1. e. 52. 


Do to 
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O. maritinus, Thoms. ; O. flavipes, |. ¢. 51. 
Rictoamet alge on the sea oat Abundant. 
7. O.complanatus, Hr.; O. pallipes, |. ¢. 52. 


8. O. depressus, Grav., |. c. 


HAPLODERUS, Steph. 
1. H. celatus, Grav., Kz. Ins. Deutsch. II., 865. 
Rare. A hill insect. I have only met with it on our western 


borders. 
ANCYROPHORUS, Kz. 


1. A. omalinus, Er., Kz. 1. c. 889. 
Banks of the Irthing. ‘‘ Banks of the Wansbeck,”’ Dr. Power. 
2. A. longipennis, Fairm., Kz. 1. c. 888; Thinobius longipennis, 
Nat. Hist. Trans. I., 320. 
Banks of the Irthing. Mr. Crotch found it abundant at Yet- 


holm. 
TROGOPHLGUS, Mann. 


1. T. arcuatus, Steph.; 7’. scorbiculatus, Kz. 1. e. 870. 
Banks of streams. Very rare. 
2. TT. riparius, Lac.; T’. bilineatus, Trans. Cl. II., 52. 
3. T. elongatulus, Er., 1. c. VI., 280. 
Amongst alge on the sea coast. Rare. 
A, T. fuliginosus, Grav., 1. c. II., 52. 
Rare. Banks of the Tull. 
5. YT. corticinus, Grav., |. c. V., 54. 
Little Benton, and North Seaton. 


6. T. pusillus, Grav., 1. ¢. Il., 538; T. halophilus, Nat. Hist. 
Trans. I., 132. 
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SYNTOMIUM, Curt. 
1. S. e@neum, Mill., Trans. Cl. IT., 58. 


COPROPHILUS, Lat. 


1. C. striatulus, Fab., 1. c. 
Long Benton and sea coast, but not common. 


HEMALAIDAL. 
ANTHOPHAGUS, Grav. 


1. A. alpinus, Fab., 1. ¢. 54. 
Top of Cheviot, Hedgehope, &c. Not rare. 


2. A. testaceus, Grav., 1. c. 54; A. caraboides, |. c. 
Abundant in woods. A. caraboides appears to have been 
founded on dark coloured examples of this species. 
GEODROMICUS, Rede. 
1. G. nigrita, Mill.; G. plagiatus, 1. ¢. 55. 
Rare on the Derwent and Irthing. ‘‘ Rothley,” Dr. Power. 
LESTEVA, Lat. 
ieee bicolor, Babs, lac: 
2. L. punctata, Er.; L. wnpressa, |. ¢. 
Not common, but widely distributed. 
ACIDOTA, Steph. 


TPA crengia Habs, lac Ot: 
‘A pair from the woods, near Ravensworth Castle,’ Mr. J. 
Hardy. 


2. <A. cruentata, Mann.; A. rufa, Hist. Berw. Nat. Club, IV., 
322. 
Hetton Hall, near Belford, W. B. Boyd, Esq. 
OLOPHRUM, Er. 
1. O. piceum, Gyll., Trans. Cl. II., 57. 


LATHRIMAUM, £7. 
1. L. atrocephalum, GyllL., 1. ¢. 
2. LL. unicolor, Marsh., 1. c. IV., 176. 
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DELIPHRUM, £7. 
1. D. tectum, Payk., ve) ME, 58: 


ARPEDIUM, £7. 
1. A. brachypterum, Grav., 1. c. 56. 
Rare. Near the top of Cheviot and of Hedgehope. 


PHILORINUM, Kz. 


1. P. subpubescens, Steph. ; Arpedium subpubescens, |. c. 57. 
In the flowers of broom and furze. Not uncommon. 


MICRALYMMA, Westw. 
1. M. marina, Strom.; M. brevipenne, 1. c. I., 53. 
Sparingly on the sea coast in the fissures of shaly sandstone, 


crevices of limestone, beneath stones, &c.: often below high 


‘water mark. 
CORYPHIUM, Steph. 


1. C. angusticolle, Steph., 1. c. VI., 60, 


Rare. 
HOMALIUM, Grav. 


1. HA. leviusculum, Gyll.; Thomson, Skand. Col. II., 218 
(Omalium). 
2. H. ripartwm, Thomson, 1. ¢. 212 (Om.). 
This and the preceding species are plentiful on the sea coast 
amongst alge, generally occurring in company. 
3. H. rivulare, Payk., Kz. Ins. Deutsch. II., 978 (Om.). 
Common. 
4. H. fossulatum, Er., Kz. 1. c. 979 (Om.). 
Of frequent occurrence. 
5. H. Allardi, Fairm., Trans. Cl. VI., 230 (Om.). 
Of occasional occurrence in several localities. Often crawling 
on the top of low walls. 
6. H. cesum, Grav., Kz. 1.-c. 981 (Om.). 
In cut grass, &e. Abundant. 
7. H. oxyacanthe, Grav., Kz. 1. ¢. 982 (Om.); Omalium con- 
formatum, Hardy, Trans. Cl. II., 59. 
With the preceding, and nearly as common. 
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8. HH. exiguum, Gyll., Kz. 1. ¢. 984 (Om.). 
Rare. 
9. H. Abietinus, Thoms., Skand. Col. IX., 818 (Phlwonomus) ; 
Om. pusillum, Trans. Cl. II., 61. 
Beneath bark of felled pine trees. Not uncommon. 
10. H. concinnum, Marsh., Kz. 1. ¢. 991 (Om.). 
Very common. 
Pe ice Hrs) Kae Is ¢. 993 (Om); Trans. Cl. Vi, 230: 
In woods beneath bark, &c. Not uncommon. 
12. H. gracilicorne, Fairm., Faune France. I., 642 (Om.). 
Rare. Four specimens, from Gosforth Woods. 
13. H. florale, Fab., Kz. 1. ec. 996 (Om.). 
On flowers of Umbellifera, &c., but not common. 
14. H. topterum, Steph.; Om. lucidwn, Kz. 1. ¢. 995. 
Rare. In cut grass, beneath bark, &c. 
15. H. striatum, Grav., Kz. 1. c. 1000 (Om.). 
Rare. Gosforth, and Boldon Flats. ‘‘ Wallington, in August,” 
Dr. Power. 
16. HA. inflatwm, Gyll., Kz. 1. ¢. 1002 (Om.). 
Rare. Ravensworth Woods, Mr. J. Hardy. 


EUSPHALERUM, Ke. 


aS ack. primula, Steph., Trans. Cl. V., 54; Anthobiwm triviale, 
Vea Th. iGih 
I have taken this insect plentifully at Gibside in the flowers 
of the common primrose. Mr. Hardy found it in the flowers of 
the guilder-rose and hawthorn. 


ANTHOBIUM, Leach. 
1. A. minutum, Fab., 1. c. 68. 
2. <A. torquatum, Marsh., 1. c. 
3. A. opthalnucum, Payk., Kz. Ins. Deutsch. II., 1017. 
Not unfrequent in flowers of broom, &e. 


" 4. A. sorbi, Gyll., Kz. 1. ec. 1018. 
Local. On low plants in woods, on the Irthing, and elsewhere. 
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PROTEINIDA. 


PROTEINUS, Lat. 


1. “Povalis, Hiv “VranseCloive 176. 
Rare. Near Morpeth, Gosforth, &c. 


2. P. brachypterus, Lat., 1. c. I., 638. 


MEGARTHRUS, Kirby. 
M. depressus, Er., 1. c. 64. 
M. sinwatocollis, Lacord., 1. ec. 
M. affinis, Miller; M. Bellevoyei, De Sauley. 
M. denticollis, Beck., Trans. Cl. I., 64. 


bees me tee 


PHLGZOCHARIDA. 


PHLG@OCHARIS, Mann. 


1. P. subtilissima, Mann., 1. c. 54. 
Under bark. Not uncommon. 


MICROPEPLID/AL. 
MICROPEPLUS, Lat. 
1. M. porcatus, Fab., 1. c. 64. 


2. MM. Staphylinoides, Marsh., |. c. 65. 
Rare. 


3. M. fulvus, Er.; M. Margarita, Nat. Hist. Trans. I., 132. 
Rather less rare than the preceding. 


NECROPHAGA. 
SILPHIDA. 


SILPHIDES. 


NECROPHORUS, Fub. 
N. humator, Fab., Trans. Cl. I., 78. 


2. N. ruspator, Er., 1. c.; N. microcephalus, Nat. Hist. Trans. 
I., 182. Small male var. 
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3. N. mortuorum, Fab., Trans. Cl. 1., 79. 
4. N. vespillo, Linn., 1. ¢. 


NECRODES, Leach. 
1 Ne iitiorals.. Winn, Ie. 


SILPHA, Linn. (OICEOPTOMA, SILPHA, AND PHOSPHUGA, Cat.) 
1. 8S. thoracica, Linn., 1. c. 
2. SS. rugosa, Linn., 1. c. 80. 


3. S. dispar, Herbst., 1. c. 
Rare. Prestwick Carr and South Shields. 


4. SS. stnuata, Fab.; S. appendiculata, 1. ¢. 
Rare. Prestwick Carr and Durham. 


5. SS. opaca, Linn., |. c. 
Neweastle, Twizell, and Long Benton. 


Gi Ss trestese ill, 15 .¢. 
7. SS. nigrita, Creutz., 1. c. 


8. SS. obscura, Linn., 1. c. 
Rare. ‘T'wizell, Marsden, and Durham. 
9. 8S. quadripunctata, Linn., |. c. V., 54. 
Rare. Taken at Gibside, by Mr. V. R. Perkins. 
10. 8S. levigaia, Fab.; S. polita, 1. ec. 1., 81. 
Sea coast near South Shields and Marsden. 


11. 8S. atrata, Linn., 1. c. 


CHOLEVIDES. 
CHOLEVA, Latr. (CATOPS, Cat.) 


1. C. angustata, Fab.; Murray, Annals and Magazine of Na- 
tural History for July, 1856. 


‘This species has been split up into four by some of our mo- 
dern Entomologists—angustatus, Fab.; Sturmii, Bris. ; interme- 
dia, Kz.; and cisteloides, Frohl. My local examples are too 
few to show more than that we have the first and fourth, and 
the last is the most abundant. 
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2. C. agilis, Ill.; Murray, 1. ¢. 

Taken at Marsden, by Mr. J. Hardy. 

3. C. fusca, Panz.; Murray, l. c. 

Nearly all my specimens are from cellars. 

4. C. nigricans, Spence; Murray, l. c.; C. flavicornis, Thom- 
son, Skand. Col. IX., 346. 

On the sea coast and elsewhere. Common. 

Our local specimens all agree very well with Thomson’s de- 
scription of C. flavicornis: nevertheless, it appears to me very 
doubtfully distinct from C. nigricans, Spence. 

5. C.morio, Fab.; Murray, |. c. 


A rare species. Occurs in moss, &c.,in shady woods. ‘‘ Wal- 
ington r. Power. 
lington,’ Dr. Power 


6. C. longula, Kell. [nec. Murray], Nat. Hist. Trans. I., 320. 
Very rare. In decaying fungi at Bothal. 
7. ©€. monia, Wr.; Marra, |. ce 
Not uncommon beneath dead birds, &c. 
8. C. grandicollis, Er., Trans. Cl. VI., 61. 
9. C. Kirbu, Spence, |. c. 
10. C. tristis, Panz.; Murray, l. c. 


The above three species occur in woods, beneath dead mam- 
mals and birds, and are all moderately abundant. 


11. (C. ehrysomeloides, Panz.; Murray, 1. ec. 
Beneath dead animals, but not common. 


12. C. Watsoni, Spence; C. fwmatus, Murray, 1. ¢. 
In dead leaves, moss, &e. Very abundant. 


13. C.fumata, Spence; C. seitula, Murray, 1. ¢. 
The only local specimen known to me is one taken by myself, 
at Gosforth, in October. 
14. C. velox, Spence; Murray, l. c. 
In moss, dry leaves, &e. Very common. 
15. C. Wilkinii, Spence; C. precox, Murray, |. ¢. 
With the preceding, but less common. 
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16. C. anisotomoides, Spence ; Murray, l. c. 
Damp places in woods, &c., but not abundant. 


Wf. Ov sericea, Wab.; Murray; lc. . 
Abundant everywhere. 


COLON, Herbst. 


1. C. dentipes, Sahblb.; Sturm, pl. CCLXXXI. A. 
A fine male, by sweeping low herbage, in a wood on the 
Irthing. 
2. C. brunneum, Latr., Trans. Cl. L., 78; C. serripes, var., 
Nat. Hist. Trans. I., 320. 


A rare insect with us. Frequents dead leaves, &c. 
The variety curiously simulates serripes. 


SPHARITES, Duft. 


1. 8. glabratus, Fab., Steph. Manual, 113. 
One Specimen, taken near Wooler, by Mr. J. Hardy. 


SCYDMAINIDAK. 


EUMICRUS, Lap. 


1. HE. tarsatus, Mull.; S. tarsatus, Trans. Cl. II., 191. 
Rare. Long Benton, Durham, &c. 


SCYDMANUS, Lair. 


1. S. seutellaris, Mull. ; Sturm, pl. CCLXIII. A. 
A single local example, is in my own collection. 


2. 8. collaris, Mill. ; Sturm, pl. CCLXIII. D. 
In moss, &e. Not rare. 


3. 8S. pusillus, Mull., Trans. Cl. II., 191. 
“In hot-beds at Gilesgate Moor, Durham,” Rev. W. Little. 
Mr. Hardy’s examples of this species are all S. collaris. 


4. 8. hirticollis, Ill., 1. e. 
“In hot-beds at Gilesgate Moor, Durham,” Rev. W. Little. 


All my local specimens belong to the next species, as probably 
do those of the Rev. W. Little, which I have not seen. 
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5. SS. fimetarius, Thomson, Skand. Col. IV., 89 [Huconnus] ; 
K. C. Rye, Ent. Ann. 1869, 35. 
Not rare. On hot-beds at Long Benton and elsewhere. 


ANISOTOMIDA. 
HYDNOBIUS, Schaum. 


1. HL. punctatissimus, Steph., Trans. Cl. Vep4 
Very rare. ‘Saltwell,’’ Rev. R. Kirwood. Long Benton. 
October. 


ANISOTOMA, Knoch. 


1. A. rugosa, Steph., Erich. Ins. Deutsch. IIIL., 54. 

I took a male and female of this fine insect on the Irthing, at 

a place called -‘the Coomb Crag,” near Gilsland. 
2. A. dubia, Kugel., 1. ¢. 60. 

By sweeping rough herbage in woods, &e. I once found some 
scores on the sea shore, near Whitley, in October: they were 
on a sandy slope, with heads to windward. Whence they came 
bothered me entirely. The fine variety longipes, Schmidt, was 
taken near Hartford Bridge, in May. 

3. <A. ovalis, Schaum, |. ec. 67. 

Not uncommon. It is often found on the tops of walls, be- 

neath trees, especially after rain. 
4. A. calcarata, Erich., 1. c. 71. 
Of occasional occurrence, but not common. ‘‘ Wallington,” 
Dr. Power. 
bo A, badia, St., oe: VA: 
‘‘Hetton Hall, near Belford,’ W. B. Boyd, Esq. 
6. A. ornata, Fairm., Nat. Hist. Trans. I., 320; Leiodes are- 
naria, Trans. Cl. I., 74. 
Rare. Gosforth and Marsden. 


COLENIS, Erich. 
1. C. dentipes, Gyll.; Leoides aciculata, Trans. Cl. I., 74. 
By sweeping in woods, &e. Not rare. 


Or 
Qo 
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LIODES, Latr. 


1. L. hwneralis, Fab., 1. c. 75. 
Woods, &e. Common. 


2. L. glaber, Kug.; L. abdonminalis, |. c. 
In woods, &&. Apparently rare. 


3. L. orbicularis, Herbst., Nat. Hist. Trans. I., 182. 
In fungi, at Gosforth. Rare. 


AMPHICYLLIS, Erich. 


1. A. globus, Fab., |. c. 93. 
Very rare. Gosforth and Long Benton. 


AGATHIDIUM, Jil. 


1. A. nigripenne, Fab., Trans. Cl. IV., 176; A. globus, 1. ¢. 
I., 75. 
Gosforth, Jesmond, Ravensworth, Whittle Dene, &e. ‘‘ Wal- 
lington,’’ Dr. Power. Family parties, of a score or more, are 
occasionally found beneath the bark of felled trees. 


2. <A. levigatum, Erich., 1. c. IV., 176. 
Very rare. I have only one local specimen. 


o- 4. atrum, Payk., |. ¢. ., 75. 
Rare. Ouseburn, Gosforth, Whittle Dene, Budle Crag, Carr's 
Hill, and on the Irthing. 


4. A. rotundatum, Gyll.; A. Lycogale, |. c. Il., 278. 
In woods, &e. Somewhat rare. I found it also at Tain in 
Ross-shire. 


5. A. varians, Beck., Erich. 1. c. 102; A. seminulum, Trans. 
Clie, 7G: 
Frequents agarici growing on decaying trees, &c. Not rare. 


6. A. nigrinum, Sturm, |. c. IV., 176; A. staphyleum, 1. ce. 
I., 75 (?); Leiodes ferruginea, |. c. 74. 

A rare species, and which is sometimes found in fungi. It 

has been taken at Bothal, Gosforth, Gibside, and by the Irthing. 
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7. A. clypeatum, Sharp, Nat. Hist. Trans. I., 8320; 4. mandi- 
bulare, Trans. Cl. IV., 176. 
Three specimens in agarici, at North Seaton. 


8. <A. marginatum, Sturm, Nat. Hist. Trans. L., nae A. pu- 
milum, Trans. Cl. II., 272. 
Widely dispersed, but not common. It occurred to me also 
at Tain, Ross-shire. 


SCAPHIDIADAL. 
SCAPHIDIUM, Oliv. 


1. S. quadrimaculatum, Oliv., 1. ¢. I., 76. 
‘‘Gibside,’’ Mr. John Hancock. ‘‘ Wood above Gibside,”’ 
Mr. J. Kidson Taylor. 


SCAPHISOMA, Leach. 


1. 8S. agaracina, Oliv., 1. ¢. 


HISTERIDA. 


HISTER, Linn. 
1. HA. unicolor, Linn., |. c. II., 165. 


2. H. neglectus, Germ., 1. c. 166. 
Apparently very rare. 


3. H. cadaverinus, Ent., 1. ¢. 165. 


4. H. succicola, Thoms., Nat. Hist. Trans. I., 321. 
Not uncommon. Often found in fungi. 


5. H. carbonarius, Ill., Trans. Cl. I1., 166. 


6. H. purpurascens, Herbst., 1. c. 
Very. rare with us. 


7. H. bimaculatus, Linn., |. c. 165. 
8. H. duodecimstriatus, Sch., 1. c. 166. 


DENDROPHILUS, Leach. 


1. D. punctatus, Herbst., Berw. Cl. Proc. IV., 321. 
‘“‘Hetton Hall, near Belford,” W. B. Boyd, Esq. 
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CARCINOPUS, Mars. 


1. C. pumilio, Erich.; Epierus 14-striatus, Trans. Cl. III., 90. 
Rare. Jarrow and South Shields. 


SAPRINUS, Erich. 


1. S&S. rotundatus, Ill., 1. ¢. II., 167. 
Rare. ‘‘ Roker,’’ Mr. W. Peacock. 


2. 8S. nitidulus, Payk., 1. ¢. 166. 
3. SS. eneus, Fab., 1. ce. 


4. 8S. virescens, Payk., 1. c. 167. 
‘*Sea shore, Marsden,” G. Wailes, Esq. 


5. 8. rugifrons, Payk.. 1. c. IV., 176. 
Sands at South Shields. Not uncommon. 


6. S. maritimus, Steph., 1. c. I., 166. 


ONTHOPHILUS, Leach. 
1. O. striatus, Fab., 1. ¢. 167. | 


ACRITUS, Le Conte. 
1. A. minutus, Payk.; Abreus globosus, 1. c. 


NITIDULIDA. 
BRACHYPTERIDES. 


CERCUS, Latr. (CATERETES, Cat.). 
1. C. pedicularius, Linn., |. ¢. I., 84. 
2. C. bipustulatus, Payk., 1. ¢. 83. 
3. C. rufilabris, Lat., 1. c. 84. 


BRACHYPTERUS, Kug. 


1. B. gravidus, Il., Erich. Ins. III., 130. 
‘‘ Hetton Hall, near Belford,’ W. B. Boyd, Esq. 


2. B.urticea, Fab.; Cat. urtice, Trans. Cl. I., 84. 


3. B. pubescens, Krich., 1. c. TII., 296; Meligethes subrugosus, 
Ivonallan ters 
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CARPOPHILIDES. 


CARPOPHILUS, Steph. 


1. C. hemipterus, Linn., 1. ¢. 83. 
Introduced. 


NITIDULIDES. 


EPURMA, Erich. (NITIDULA, Cat., IN PART.) 
1. E. estiva, Linn., Erich. Ins. Deutsch. III., 148. 
On flowers, &¢. Very common. 
9. E. melina, Erich., |. c. 144. 
Also on flowers, but very rare. 
3. E. deleta, Erich., 1. c. 
In fungi, &c. Common. 
4. HE. obsoleta, Fab., 1. c. 148; Nitidula oblonga, Trans. Cl. L., 
82; N. pygmea, |. ¢. IT., 275. 
Beneath bark of trees, &c. Common. 
5. FE. parvula, Sturm, Nat. Hist. Trans. I., 821; N. pygmea, 
Trans. Cl. I., 82. 
Beneath bark of Scotch pine. Somewhat rare. 
6. E. oblonga, Herbst., Nat. Hist. Trans. I., 321. 
Mr. Crotch took took this at Yetholm, but it is rather of doubt- 
ful occurrence in our district. 
7. E. pusilla, Herbst., Trans. Cl. I., 82. 
Beneath bark in woods, &e. Common. 
8. E. longula, Erich., Erich. 1. c. 154 (?). 
My local specimens of this species, taken at Gosforth, were 
lost in the Post Office. 
9. E. florea, Hirich., Nat. Hist. Trans: 1., 132. 
Rare. Whittle Dene. June. 


10. EH. limbata, Fab., Erich. 1. ce. 157. 
On fungi, a little to the west of Gilsland. 


NITIDULA. Fab. 
1. N. bipustulata, Linn., Trans. Cl. I., 82. 
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2. N. flecuosa, Fab., 1. c. Ill., 89. 
Sands at South Shields. Perhaps introduced (?). 


3. N. obscura, Fab., 1. c. 1., 82. 
Rare. ‘‘ Tyneside,” Mr. J. Hardy. 


SORONIA, £rich. (NITIDULA, Cat., IN PART.) 


S. punctatissima, Ill., 1. ¢. 81. 


2. 8S. grisea, Linn., 1. c. 


OMOSITA, Erich. (NITIDULA, Cat., IN PART.) 


O. depressa, Linn.; N. sordida, 1. ¢. 
2. O. colon, Linn., 1. c. 


aa Os drscoudea,, Halbcnils'c. 


MELIGETHES, Kirby. 


1. M. rufipes, Gyll., 1. c. 83. 
Apparently rare. 


2. M. lumbaris, Sturm, |. c. V., 222. 
Not common, but found in many localities. 
3. M. eneus, Fab., 1. c. I., 83. 
4. M. viridescens, Fab., 1. c. 
5. M. brunnicornis, Sturm; M. ochropus, Nat. Hist. Trans. 


I., 321. 
Rare. One specimen taken near Hartley, in May. 


6. M. pedicularius, Gyll., Krich. Ins. Deutsch. III., 186. 
Very rare. 


7. M. seniculus, Krich., Trans. Cl. VI., 61. 
Rare. On the Viper’s Bugloss, Cambois. July. 


8. M. flavipes, Sturm, l. c. 
9. MM. pictpes, Sturm, 1. c.; M. erythropus, 1. ¢. I., 83. 


10. M. distinctus, Erich., 1. ¢. 203 (?). 
Rare. Seghill Dene. May. 


11. WM. erythropus, Gyll., Erich. 1. ec. 205. 
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POCADIUS, Erich. 


1. P. ferrugineus, Fab.; Strongylus ferrugineus, et fervidus, 
Trans. Cl. I., 82. 
Rare. Twizell, Gibside, and near Gilsland. 


CYCHRAMIDES. 
CYCHRAMUS, Kugel. 
1. C. luteus, Fab. ; Campta lutea, 1. ¢. 
Rare. 


2. C. fungicola, Heer., 1. c. V., 55. 
Common. On fungi in woods, &e. 


PHALACRIDES. 


PHALACRUS, Payk. 


le Ncormuscus, Pavlc, lice tle Aye 
South Shields, Mr. J. Hardy. 


OLIBRUS, Erich. 
1. O. corticalis, Panz., Berw. Cl. Trans. IV., 321. 
Hetton Hall, near Belford, W. B. Boyd, Esq. 


2. O. eneus, Fab., Erich. 1. c. 115. 
Rare. By sweeping, near Gilsland. 


IPIDES 


IPS, Fab. 
1. I. 4-guttatus, Fab., Trans. Cl. L., 84. 
Beneath bark of oak, bird-cherry, &. Rare. 
2. I. 4-punctatus, Herbst., 1. c. 
At sap of felled trees, &c. Not uncommon. 
3. I. 4-pustulatus, Fab., 1. c. 11. 275. 
On stumps of Scotch fir, &e. Not rare. 
A. I. ferrugineus, Fab., 1. ec. 1; 85. 
In stumps of Scotch fir, and beneath bark of ditto. Common. 
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RHIZOPHAGUS, Herbst. 
1. RK. depressus, Fab., 1. ¢. 


2. RK. ertbratus, Gyll., 1. c. VI., 280. 
Rare. Houshel and Hartford Bridge. 


3. RK. ferrugineus, Payk., 1. ¢. I., 85. 


4. R. parallelocollis, Gyll., Nat. Hist. Trans. I., 133. 
On the walls and tombstones of grave-yards. Not rare. 


5. Rk. dispar, Payk., Trans. Cl. I., 86; R. cylindricus, 1. ¢. 85. 
6. R. bipustulatus, Fab., 1. ¢. 86; R. rufus, var., 1. ¢. 85. 


7. RK. ceruleus, Waltl., 1. c. II., 275. 
Rare. Under the bark of alder, on the Derwent, Mr. J. Hardy. 


TROGOSITIDA. 
TROGOSITA, Oliv. 
1. TZ. mauritanica, Linn., lecrele Gar 
Imported in rice, corn, and other substances. 
THYMALUS, Lat. 


1k. Gmbatus, Fab.,1. co 8k. 
Very rare. ‘‘ Ravensworth,” Mr. J. Hardy. 


COLYDIADAL. 
SARROTRIUM, Zi. 
1. 8S. clavicorne, Linn.; S. muticum, 1. ¢. II., 196. 
‘‘Near Bamburgh Castle,” W. C. Hewitson, Esq. 
ANOMMATUS, Wesm. 
1. A. 12-striatus, Miull., 1. c. IIT., 89. 
A single specimen, taken at Morpeth, is in my collection. 
CERYLON, Latr. 


1. C. histeroides, Fab., 1. c. I., 86. 
Beneath bark. Ravensworth, and near Gilsland. Rare. 
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MONOTOMA, Herbst. 
1. WM. picipes, Payk., 1. c. 
2. M. rufa, Redt.; M. sub-4-foveolata, Nat. Hist. Trans. L., 


138. 
Very rare. South Shields. 


3. M. longicollis, Gyll., Trans. Cl. I., 86. 


CUCUJIDA. 
LEMOPHLGUS, Erich. 
1. L. ferrugineus, Steph. ; Cucwus monilicornis, |. ¢. 88. 

Imported in grain, &e. 

SILVANUS, Latr. 
1. 8S. frumentarius, Fab.; S. surinamensis, |. ¢. 92. 

Imported, but has become naturalised. In warm seasons it 
becomes so numerous in many grocers shops in Neweastle as to 
become a nuisance, rendering unsightly the sugar and. dried 
fruits, among which it lives and breeds. 


2. SS. bidentatus, Fab., S. unidentatus, 1. c. 
Neweastle. Very rare. 
NAUSIBUS, Schaum. 


1. N. dentatus, Marsh., 1. c. (Silvanus). 
An imported species. 


CRYPTOPHAGIDA. 
ANTHEROPHAGUS, Knoch. 


1. A. nigricornis, Fab., A. silaceus, 1. c. 88. 
Common. I once caught a Bombus which had a specimen of 
this insect firmly fixed by the mandibles to one of its hind legs. 
2. <A. pallens, Oliv., 1. ¢. 
Widely spread, but nowhere common. Dr. Power found this 
insect and its larva in the nest of a wild bee at Wallington. 


CRYPTOPHAGUS, Herbst. 


1. C. setulosus, Sturm, 1. c. V., 222. 
In dead leaves, cut grass, &e. Common. 
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2. C. pilosus, Gyll., 1. c. 
With the last, but not so common. 
3. C. saginatus, Sturm, Erich. Ins. Deutsch. III., 354. 
Not uncommon in warehouses, &c. 
4. C.umbratus, Erich., |. c. 855. 
I have a local specimen, which agrees tolerably well with 
Hrichson’s description. 


5. C.scanicus, Linn., Trans. Cl. I., 86. 
Very variable in size and colour. Very common. 


6. C. badius, Sturm, Erich. 1. c. 357. 
Rare. Occurs in cut grass, &c. 


7. C. fuscicornis, Sturm, Hrich. 1. c. 358. 
A local specimen, confirmed by Kraatz and Rye, is in my col- _ 
lection. 


8. C. affinis, Sturm, Trans. Cl. VI., 61; C. subdepressus, 1. c. 
IT., 335. 
Not uncommon. Specimens sent to Paris were returned to 
me named C. subdepressus, Sturm. 


9. C. validus, Kraatz; EH. C. Rye, Ent. Mon. Mag. VII., 9; 
C. fumatus, 1. ec. VI., 257. 

A rare insect, which occurs in warehouses in Neweastle, and 
near South Shields among decaying herbage. 
TOC! cellaris, Scop., l. c. I., 86; C. popult, 1. ¢. 

Very abundant. Represents C. populi in Mr. Selby’s col- 
lection. 

11. C. fumatus, Gyll., Erich. 1. ¢. 363. 

Very rare. Two specimens, S$, 9, are in my own collection, 
and are both local. 

This insect is closely allied to both C. cellaris and C. validus. 
It differs from the first in having the anterior thoracic tooth more 
- developed, differently shaped elytra with short golden pubes- 
cence not disposed in strize; and from C. validus, the more nearly 
quadrate thorax, and subcyathiform anterior tooth, readily se- 


parate it. 


a tT 
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12. C. acutangulus, Gyll., Trans. Cl. I., 335. 
Somewhat rare. Neweastle, Durham, &c. 


13. C. dentatus, Herbst., 1. c. I., 87; C. fumatus, 1. ¢. 


Mr. Hardy’s and my own specimens of C. fumatus (1. ¢.) be- 
long to this very common species. 


14. C. distinguendus, Sturm, Nat. Hist. Trans. I., 183; C. seu- 
tellatus, Trans. Cl. I., 87. 

A searce insect, but taken in several localities. I have seen 
Mr. Hardy’s types of C. scutellatus, which belong to this species. 
The loss of Mr. Wailes’s type renders it very doubtful to what 
species the C. scutellatus of Newman should be referred. It is 
given as a doubtful synonym of C. bicolor in Mr. Waterhouse’s 
catalogue. 

15. C. bicolor, Sturm, Erich. 1. c. 366. 

Rare. Three specimens in my collection were taken at Long 
Benton, in March and April, crawling on the walls of an out- 
house. 

16. C. serratus, Gyll.; Paramecosoma serrata, Trans. Cl. III., 
89 (1856). 

In a wood near Washington. Very rare. 

17. _C. vini, Panz.; C. ahietis; 1, ce: L., 87; C. Gadus loco ie. 
335. 

On whin, broom, and other plants: also in houses. Speci- 
mens sent to Paris for identification were named C. badius, 
Sturm. 

18. C. pubescens, Sturm, 1. c. V., 220. 
On a withered fungus at Gosforth. Very rare. 


PARAMECOSOMA, Curtis. 
1. P. melanocephala, Herbst., Nat. Hist. Trans. I., 321. 
Hartford Bridge, Briar Dene, and on the Irthing. Affects 
tufts of grass left on the bushes by floods. 
ATOMARIA, Steph. 


1. A. fumata, Erich., 1. ¢. 188; A. fimetarius, Trans. Cl. L., 
SOE MAS neliata, |. ce Vi, Gr: 
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Gosforth and Gibside. Lives in a small yellow fungus which 
grows on decaying stumps. Not rare. 
2. A. nana, Hrich.; A. nigriventris, 1. c. 
3. A. umbrina, Gyll., Erich. 1. ¢. 380. 


Very rare. I have only seen two local specimens. 


4. A. fuscipes, Gyll., Trans. Cl. I., 70. 
My specimens of A. atra are dark varieties of this common 
insect. 
5. A. pusilla, Payk., 1. ¢. IL., 275. 
6. A. atricapilla, Steph., 1. c. 276. 
7. <A. Berolinensis, Kz., 1. ¢. VI., 61. 
Equally common with the last, of which it is probably only a 
variety. 
8. A. fuscata, Schon., |..c. 
9. A. mesomelas, Herbst., 1. c. II., 276. 
Local. Rough herbage on the bed of Gosforth Lake. 
10. A. munda, Erich., 1. e. VI., 61. 
Very rare. Gosforth and Cullercoats. September. 
11. A. impressa, Evich., 1. c. 389. 
Rare. Banks of river Irthing. 
12. A. nigripennis, Payk., Trans. Cl. I., 90. 
18. A. apicalis, Erich., 1. c. VI., 62. 
Common. 


14. A. analis, Erich., 1. c. 898; A. atra, Trans. Cl. I., 90. 
Also common. Mr. Hardy’s series of A. atra, named for him 
by one of the leading Entomologists of that day, must be re- 
ferred to this species. 
An examination of Mr. Selby’s collection shows that his speci- 
mens of A. ruficornis (Trans. Cl. I., 90) do not belong to the 
genus Atomaria. 


EPISTEMUS, Westw. 


1. E. globosus, Waltl., 1. c. IL., 335. 
Long Benton. Very rare. 
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2. EE. gyrinoides, Marsh. ; EH. globulus, |. c. 1., 73; et II., 272; 
E. ovalum, Erich., 1. c. 402. 
G. R. Crotch remarks (the Entomologist, September, 1866,) 
that the true EL. globulus, Payk., is very rare, whilst this species 
is everywhere common. 


MYCETOPHAGIDA. 


MYCETOPHAGUS, Helw. 

1. M. multipunctatus, Fab., Steph. Manual, 132. 

A fine series from ‘“‘corky fungus”’ on alder, near Wooler, in 

September, by Mr. J. Hardy. 
TRIPHYLLUS, deg. 

1. YT. suturalis, Fab., Trans. Cl. IV., 55. 

In fungi. Common. 

TYPHHA, Kirby. 

1 i Fumata, tin eich Ne 0: 


DERMESTIDA. 
DERMESTES, Linn. 
D. vulpinus, Fab., |. ¢. 94. 
D. murinus, Linn., 1. e. 98. 
D. lardarius, Linn., 1. c¢. 
ATTAGENUS, Latr. 
1. A. pellio, Linn., 1. ¢. 94. 
ANTHRENUS, Geoff. 
1. A. muscorum, Linn., 1. ec. 
‘‘ Gibside,”’ G. Wailes, Esq. 
BYRRHIDA. 
BYRRHUS, Linn. 
1. Be opiluta, tann., 1c. T., 164. 
2° Be vasciaius, Mab., |. c. 
3. B. pustulatus, Forst.; B. dorsalis, 1. ¢. 
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CYTILUS, rich. 


1. C. sericeus, Forst., 1. ec. 


MORYCHUS, Erich. 
1. M. eneus, Fab., |. c. 165. 
Rare. Langleyford, and on the banks of the Irthing. 
SIMPLOCARIA, Steph. 


1. SS. semistriata, Fab., 1. c. 


HETEROCERIDAL. 


HETEROCERUS, Bosc. 
1. HA. marginatus, Fab., 1. ¢. 269. 


2. H. sericans, Kies.; H. pusillus, 1. ¢. 
Very rare. ‘‘Camboise,’’ Mr. John Scott. 


PARNIDAL. 
PARNIDES. 


PARNUS, Fab. 
IP. proliericornis, Bab... ¢. 12; 67. 
2. P. auriculatus, Ull., 1. ¢. 


ELMIDES. 


LIMNIUS, Erich. 

1. L. tuberculatus, Mull., 1. ¢. 68; E. lacustris, 1. ¢. 
2. L. troglodytes, Gyll., E. C. Rye, Ent. Ann. 1867, 77. 

‘“Rothley Lake,” Dr. Power. 

ELMIS, Latr. 

1. E. eneus, Mull., Trans. Cl. I., 68. 
20, Hl. Volkmari, Panz., 1. ¢.. 
3. HH. parallelopipedus, Miull., 1. ¢. 

In the Tyne, Irthing, &. ‘‘ Wansbeck,’’ Dr. Power. 


4, H. subviolaceus, Miull., Erich. 1. ¢. 531. 
Whittle Dene. June. ‘‘In the Wansbeck,’’ Dr. Power. - 


E 
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5. EE. cupreus, Mill., Trans. Cl. I., 68. 
Tyne, Irthing, and Ouseburn. ‘‘In the Wansbeck,” Dr. 
Power. 


6.) Heniiens, Mulls, 1: c: L.; 89: 
In the Tyne, near Close House, &c. ‘‘ Plentifully in the 
Wansbeck,”’ Dr. Power. 
MACRONYCHUS, “ill. 
1. M. (2) parumoculatus, Hardy, T. J. Bold, Ent. Mon. Mag. 
VII., 85; Hydrochus parumoculatus, Trans. Cl. IL., 
270. 
Neweastle, (?) Mr. J. Hardy. 


GHORYSSIDA. 


GEORYSSUS, Latr. 


1. G. pygmeus, Feb., Erich. 1. c. III., 502. 
Banks of streams. Common. 


HYDROPHILIDA. 


HYDROCHUS, Germ. 


io El brems, Herbst, Trans. Cl. Mis 270: 
Rare and local. My Gosforth locality has been destroyed. 


2. H. elongatus, Fab., 1. ¢ 
Rare. Boldon Flats. 
HELOPHORUS, Fab. 
AZ. rugosus, Oliv.; H. fennicus, 1. ¢. I., 69. 
2. H. nubilus, Fab., lc 
H 
ell 


Saquaticus, Linn., |. ¢. 


ame 


. granularis, Linn., |. ¢.; H. viridicollis, 1. ¢. 


Or 


HZ. obscurus, Muls.; H. griseus, 1. ec. 
Au our local specimens are of the dark type. Mr. Crotch in 
his catalogue unites the insects known as granularis, griseus, 
and obscurus: if of one species, it must vary greatly in size and 
colour. 
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6. H. dorsalis, Marsh., Nat. Hist. Trans. I., 321, 
Rare. Briar Dene, in May. 


OCTHEBIUS, Leach. 

. exculpatus, Mull., Trans. Cl. I., 69. 
. pygmeus, Fab., 1. ¢. 

. bicolon, Steph., 1. ¢. II., 270. 


. rufimarginatus, Steph., 1. ¢. TII., 89. 
Rare. ‘‘ Wansbeck,’’ Dr. Power. 


ees ek 


HYDRAENA, Kug. 


1. A. palustris, Krich., G. R. Crotch, Proc. Ent. Soc. Lond., 
19th Nov., 1866. 
Rare. ‘‘ Wansbeck,’’ Dr. Power. Gosforth, 


i. ripand, Kus’) Trans. Cl1., 70; 
- mgrita, Mull., 1. «, 
ie graciles, Mull, 1c: Ti.) 89: 


HA. angustata, Sturm, G. R. Crotch, 1. ¢. 
“‘TIn the Wansbeck,’’ Dr. Power. 


6. H. atricapilla, Wat.; H. flavipes, Steph. 
“‘ Abundant in the Wansbeck,’’ Dr. Power. 


ee EL. pulchella, Germ., G. R. Crotch, 1. ec. 


8. H. pygmea, Wat.; H. minutissima, Trans. Cl. I., 70. 
In the Tyne. ‘‘ Wansbeck and Hartburn,” Dr. Power. 


oc ego 
se 


LIMNEBIUS, Leach, 


1. L. truncatellus, Thunb., |. ¢.; L. ater, |. ¢.; L. papposus, 
l. c. IL., 271 (Gmmature). 


9. I. nitidus, Marsh., |. c. I., 70. 
Whitburn, Long Benton, and Gosforth. ‘‘ Rothley Lake and 
Wansbeck,’’ Dr. Power. 


LACCOBIUS, Erich. 
L Ee minutus, Vann, kc. 71 5.2. colon,,\..¢. 
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HYDROBIUS, Leach. 
i Ele Fuseypes, Winn... sc. 


PHILHYDRUS, Solier. 
1. P. melanocephalus, Fab., Thoms. Skand. Col. II., 96. 
‘‘Rothley Lake,’ Dr. Power. 


2. P.nigricans, Zett., Trans. Cl. VI., 280; P. melanocephalus, 
5 510 eal 
‘‘ Whitsunbank Hill,” Mr. J. Hardy. Also at Gosforth. 


3. P. marginellus, Fab., 1. ¢. 
On moors, &e. Common. 


ANACZENA, Thomson. 
1. A. globulus, Payk., 1. c. I., 71 (Laccobius). 


2. A. variabilis, Sharp, Ent. Mon. Mag. VI., 255; Laecobius 
Marshami, Trans. Cl. I., 71. 
In ponds. Common. 


CHETARTHRIA, Wat. 


1. C. seminulum, Payk., 1. c. IL., 271. 
‘*Winlaton Mill,” Mr. J. Hardy. 


SPHAIRIDIADAS. 


CYCLONOTUM, Erich. 


1. @C. orbiculare, Fab., 1. c. I., 738. 
Twizell, Gosforth, &c. 


SPHARIDIUM, Fab. 


1. 8S. searabeoides, Linn., |. c. 71. 


- 


2. SS. bipustulatum, Fab.; S. marginatum, |. e. 


CERCYON, Leach. 


1. C. obsoletum, Gyll., Murray, Ann. and Mag. Nat. Hist., 
August, 1858. 
«Twizell,’ P. J. Selby, Esq. Long Benton. Rare. 


2. C.hemorrhoidale, Fab., Trans. Cl. I., 72. 
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3. C. hemorrhoum, Gyll., Murray, 1. c. 
Long Benton. Very rare. 


4, (. laterale, Marsh., Trans. Cl. III., 295. 
5. C.marinum, Thoms.; C. aquaticum, 1. ¢. 
Peel faces Hels ico, 
fe ©. lutorale, Gyll., Vc. 1.572. 
8. C. depressum, Steph., Id. Manual, 93. 
Very rare. I have only seen two or three local specimens. 
9. C. unipunctatum, Linn., Trans. Cl. I., 72. 
10. C. quisquilium, Linn., 1. ¢. 
11. C. melanocephalum, Linn., 1. ¢. 
12. C. plagiatum, Erich., 1. ¢. III., 295. 
13. C. pygmeum, Ill., 1. ¢. I., 73. 
14. C. centrimaculatum, Sturm, 1. ¢. II., 835. 
15. C. anale, Payk., 1. c. I., 78. 
MEGASTERNUM, Mauls. 
1. WM. boletophagum, Marsh., 1. ¢. (Cercyon.) 
CBYPTOLEURUM, Mudls. 
1. C. atomarium, Fab., 1. ¢. (Cercyon.) 
LAMELLICORNES. 
PLEUROSTICTI. 
CETONIAD/L. 
CETONIA, Fab. 
1. C. floricola, Herbst; C. enea, |. c. V., 222. 


il 


“Near Stranton,’’ Rev. R. Kirwood. 


RUTELIDA. 


ANOMALA, Kappe. 
A. Frisch, Fab.; A. Juli, 1. c. II., 176. 
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PHYLLOPERTHA, Kirby. 
ieee noriicola, Vann. ls eels 


MELOLANTHID. 
MELOLANTHA, Fab. 
1. WM. vulgaris, Fab., 1. c. 
2. M. hippocastani, Fab., Nat. Hist. Trans. I., 133. 
Long Benton, and in the woods below Gilsland. 
Tn the latter locality not uncommon. 
RHIZOTROGUS, Lat. 


1. AR. solstictalis, Linn., Trans. II., 175. 
‘* Ramparts, Tynemouth Castle,’ G. Wailes, Esq. 


SERICIDA. 
SERICA, Muls. 


1. 8S. brunnea, Linn., 1.-c. 


HOPLIADA. 
HOPLIA, JU. 


1. H. philanthus, Sulz., Erich. 1. c. 707. 
Abundant on our western border, and about Lanercost. 


LAPROSTICTI. 
GEOTRUPIDA. 
GEOTRUPES, Latr. 
1. G. stercorarius, Linn., Trans. Cl. II., 168. 


2. G. puiridarimus, Wrich., 1. c. 1il., 297. 
More abundant with us than the foregoing, of which it may 


be only a variety. 


3. 6G. sylvaiveus; Panz,., 1. c. ae 68. 
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COPRIDAL. 


ONTHOPHAGUS, Latr. 


1. O. nuchicornis, Linn., 1. c. IV., 55. 
Very rare. South Shields. 


APHODIADAL. 


APHODIUS, Zi. 
A. erraticus, Linn., |. ce. II., 168. , 
A. subterraneus, Linn., l. ¢. 
A. fossor, Linn., |. c. 169. 
vale cen Celene abies lace 
A. fetens, Fab., |. ¢. 
A. fimetarius, Linn., |. ¢. 
A. ater., De Geer, 1. ce. 170. 


. A. constans, Duft., Wrich: |. ci 811. 
Near Hartley, in April. ‘‘ Wallington,’ Dr. Power. 


Si ea eS tne Ce) RS) 


Se orananius,. linn.) Mranse Ole Wl, 1/05 A. tists, 1. ¢: 
IV., 176; A. melanopus, |. ¢. 170, var. 
Meldon Park, South Shields, &e. Rare. 


10. <A. putridus, Creutz., Trans. Cl. V., 55; A. uliginosus, 1. ¢. 
eS AL Ale 


11. A. subalpinus, Hardy; A. lapponum, |. ¢. 170; A. hemorr- 
hoidalis, |. ¢. 169. 


12. A. fetidus, Fab., Erich. 1. c. 817. 
Both numbers 11 and 12 are hill species, frequenting the dung 
of sheep; the latter much the rarest. 


13. A. sondidus, Fab., Trans. Cl. UL... 171. 
14. A. rufescens, Fab., 1. ¢. 


15. A. lwidus, Oliv., Nat. Hist. Trans. I., 133. 
Rare. Heaton and Long Benton. 


16. <A. inquinatus, Fab., Trans. Cl. II., 172. 


17. A. conspurcatus, Linn., 1.c. 
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18. A. pusillus, Herbst, 1. c. 171. 
19. A. merdarius, Fab., 1. e. 172. 


20. <A. prodromus, Muls., 1. ec. 173; A. punctatosulcatus, 1. ¢. 
VI., 280 (small variety). 


21. <A. contaminatus, Herbst, 1. c. II., 174. 
22. A. rufipes, Linn., 1. ¢. 172. 
23. <A. luridus, Fab., 1. c. 178. 
24. <A. depressus, Kug.; A. nigripes, |. c. 172. 
HGIALIA, Latr. 
Hi. sabuleti, Payk., 1. e. 174 (Psammodius.) 
2. AL. arenaria, Fab.; A. globosa, 1. ¢. 


LUCANIDA. 


SINODENDRON, Ailw. 
1. 8S. cylindricum, Linn., 1. ¢. 167. 


STERNOXTI. 
ELATERIDA. 
ARGYPNIDES. 


LACON, Germ. 
1. LL. murinus, Linn., |. c. 178. 


ELATERIDES. 


ATHOUS, Esch. 
As niger, Linn., 1. ¢. 180. 
A. hemorrhoidalis, Fab., 1. ¢. 

. A. vittatus, Fab., 1. ¢. 

Not abundant with us. 


4. A. longicollis, Oliv., Nat. Hist. Trans. I., 321. 
Rare. The only local example known to me is a female, taken 
near Gibside, by Mr. J. K. Taylor. 
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LIMONIUS, Esch. 
1 Lh. eylindricus, Payk., Urans. Cl. I, 177. 


2. L. minutus, Fab., 1. ec. TV., 55. 
Widely spread, but not common. 


MELANOTUS, Esch. 
1. WM. fulvipes, Herbst, 1. ¢. II., 178. 


ELATER, Zinn. 


1. HE. balteatus, Linn. ; Ampedus balteatus, 1. ¢. 177. 
Moors, &¢. Not common. 


CRYPTOHYPNUS, Esch. 


1. C. maritimus, Curt. ; Cardiophorus (2) maritimus, |. ¢. 180. 
Banks of rivers. Rare. 


Zoe. riparius, Kab. lo csil%s 3) C. rivularis, \..¢. 


3. C. dermestoides, Herbst; C. 4-pustulatus, 1. ¢.; C. tetra- 
graphus, Kies. Ins. Deutsch. IV., 366. 

In the gravel on the borders of streams. Common. 

Beyond any doubt, C. tetragraphus is only a colour variety of 
this species having the spots on the elytra obsolete. Both occur 
in company, and I can see no difference in sculpture or form. 

AL oC. 4-pustulatus, Fab. ; C. quadrum, Trans. Cl. IL., 178. 


Banks of Till, in cut grass at- Whitley, and at Hetton Hall, 
near Belford. 


CORYMBITES, Zaz. 


1. C. castaneus, Linn., |. ¢. V.,. 222. 
Rare. Sea coast near Hawthorne Dene, Rev. R. Kirwood. 
2. C. pectinicornis, Linn., |. c. IL, 179. 
3. C. cupreus, Fab., 1. c. 
4. C. tessellatus, Linn., 1. c. 


Not common. 


5. C. quercus, Gyll.; Card. rufipes, 1. e. 180; Card. testaceus, 
l.c.; Card. equiseti, 1. e. 179 (Selby’s collection). 
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6. C. impressus, Fab., Kies. 1. ¢. 292. 
On the birch, near Gilsland. Rare. 


7. OC. holosericeus, Fab., Trans. Cl. IL., 177 (Diacanthus.) 
AGRIOTES, Esch. 
. lineatus, Linn., |. c. 


- obscurus, Tuimn., |. ¢: 


pf 


. sputator, Fab., 1. ¢. 


A. acuminatus, Steph., |. ¢. V., 55. 
Prudhoe, Gosforth, and on the Irthing. Not common. 


5. <A. pallidulus, Il. (2); Adrastus imbatus, 1. c. I1., 176. 


1 
2 
3. 
4. 


DOLOPIUS, Esch. 


1. D. marginatus, Linn., 1. c. 


ADRASTUS, Esch. 


1. aA. limbatus, Fab., Kies. 1. c. 289. 
Not common. 


CAMPYLIDHS. 
CAMPYLUS, Fisch. 
1. ©. linearis, Linn., Trans. C). 11., 176. 
MALACODERMI. 
ATOPIDA. 
DASCILLUS, Latr. 
1. D. cervinus, Linn., 1. ¢. (Atopa.) 
CYPHONIDA. 


HELODES, Lair. (CYPHON, Cat.) 
le ile pallidesneMaloeemieme: 
2. H. marginatus, Fab., 1. ¢. 
3. Ho tiwidus, Wab., lec: 
CYPHON, Payk. 
1. C. coarctatus, Payk. ; -C. griseus, 1. ¢. 182. 
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_C. nitidulus, Thoms., Nat. Hist. Trans. I., 322. 
C. fuscicornis, Thoms., |. ¢. 


C. pallidiventris, Thoms., 1. ¢. 


cx gD bo 


C. variabilis, Thunb.; C. pubescens, Trans. Cl. II., 182; 
C. nigriceps, Nat. Hist. Trans. 1. ¢. 
Most of our local examples of this commoner have black heads; 
from them the true C. nigriceps may be at once separated by its 
glossy, widely and more strongly punctured elytra. 


6. C. padi, Linn., Trans. Cl. Il., 182; C. immunis, 1. e. 
Not common. 
7. C. pallidulus, Boh. ; C. ochraceus, Nat. Hist. Trans. I., 183. 
Long Benton, Gosforth, &¢. Rare. 
HYDROCYPHON, Red. 
1. H.. deflexicollis, Mull., Kies. 1. ¢. 419; Elodes pini, Curtis. 
Banks of streams. Rare. 


EKUBRIADA. 


EUBRIA, Redi. 


1. HH. palustris, Germ., Trans. Cl. II., 182. 
“Upon Samolus valerandi in a ravine a little to the north of 
Castle Eden Dene,’’ Rev. W. Little. 


LAMPYRIDA. 


LAMPYRIS, Geof? 


1. LL. noctiluca, Linn., 1. ¢. 

Has occurred in various localities: southward, from Hetton 
Hall, near Belford, to Brancepeth, in Durham; and from the 
sea coast, near Castle Hden Dene, westward, to the Chopwell 
Woods. 


TELEPHORIDA. 
TELEPHORUS, Schaf 
1. T. abdominalis, Fab.; T. cyaneus, 1. ¢. 188. 
Dn. A rusiicus) Balle, lxes 
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a. I. lwtdus, Linn., 1.c.; 2, dispar, Le: 
4. T. pellucidus, Fab., 1. ¢. 
5. T. nigricans, Fab., 1. ¢. 


Our local specimens are all the var. (?) discoidens, Siaam 
T. lituratus, Fall., i. 

T. figuratus, Mann., Nat. Hist. Trans. I., 138. 

T. bicolor, Fab., Trans. Cl. IT., 184. 

T. clypeatus, Ill., 1. c. 182. 

10. T. flavilabris, Fall., 1. ¢. 184 (Ragonycha.) 


aeons! Ba c> 


(RAGONYCHA.) 
11. T.fulvus, Scop.; R. melanurus, 1. e. 
12. T. translucidus, Lap.; T. pilosus, 1. ¢. 183. 
Rare. 


18. T. fuscicornis, Oliv., Nat. Hist. Trans. I., 133. 
Rare. Whittle Dene, and Gosforth. 


14. T. limbatus, Thoms.; R. testacea, Trans. Cl. II., 185. 
T have not seen any local examples of the T. testaceus, Linn. 


15. T. pallidus, Fab., 1. c. 184 (Ragonycha.) 
16. T. paludosus, Fall., 1. ¢. (Ragonycha.) 


(PODABRUS.) 
17. T. alpinus, Payk., 1. e. (Podabrus.) 


MALTHINUS, Latr. 
1. M. flaveolus, Payk., 1. ¢. 185. 


MALTHODES, Kies. (MALTHINUS, Cat.) 
M. biguttatus, Linn., 1. ¢. 
M. mysticus, Kies., Nat. Hist. Trans. I., 822. 
M. atomus, Thoms.; M. brevicollis, Trans. Cl. II., 186. 
Rare. 


4. M. fibulatus, Kies., Id. Ins. Deutsch. IV., 552. 
Very rare. Hartford Bridge. May. 
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5. WM. pellucidus, Kies., Nat. Hist. Trans. I., 322; M. minimus, 
Trans. Cl. IT., 185. 
Not common, but widely spread over the district. 


6. M. dispar, Germ., Kies. 1. c. 547. 
Rare. Gosforth, and on the Irthing. ‘‘ Hetton Hall, near 
Belford,” W. B. Boyd, Esq. 


7. M. minimus, Linn.; M. sanguinolentus, Trans. Cl. IT., 185. 


MELYRIDA. 


MALACHIUS, Fab. 


1. M. eneus, Linn., |. c. 186. 
Rare. ‘‘Stockton,’’ Hogg’s Stockton. ‘Newcastle,’ A. Han- 
cock, Esq., 
2. M. bipustulatus, Linn., 1. ¢. 


DASYTES, Fab. 


1S Py nobis iil. De auridis, lc. 
‘‘Durham,” Mr. T. Bungey. A very doubtful native. 


2. D. subeneus, Schon.; D. eratus, 1. e. 
Rare. Winlaton Mill, Gibside, and Whittle Dene. 


BYTURIDA. 


BYTURUS, Latr. 
1. B. tomentosus, Fab., 1. c. I., 84. 


2. B. fumatus, Fab., 1. ¢. V., 223. 
Not of frequent occurrence. 


TELMATOPHILUS, Heer. 
1. IT. caricis, Oliv., Nat. Hist. Trans. I., 322. 
Borders of the Lake at Gosforth. Rare. 
2. T. typhe, Fall., Thoms. Skand. Col. V., 244. 


‘« Wallington,’ Dr. Power. 
3. TL. Schénherri, Gyll., 1. c. 
Seghill Dene. Rare. 
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CLERIDA. 


TILLUS, Oliv. 
1. YT. elongatus, Linn., Trans. Cl. IT., 186. 


Ornsby’s Durham. 
CLERUS, Geoff. 


1. (C. formicarius, Linn., 1. ¢. 187 (Thanasimus.) 


ENOPLIADES. 


NECROBIA, Steph. 
N. violacea, Linn.; N. quadra, |. c. 
N. rufipes, Fab., 1. ¢. 
N. ruficollis, Fab., 1. ¢. 
PLINED Ale 
PTINIDES. 


GIBBIUM, Scop. 
1. G. scotias, Fab., 1. c. 188. 


NIPTUS, Boield. 


1. N. hololeucus, Fald., 1. ¢. (Ptinus.) 

When our catalogue was published this insect was confined 
to the towns: it has now become completely naturalised, and 
has spread to the remotest villages. 


2. N. erenatus, Fab., 1. ¢. (Ptinus.) 


PTINUS, Zinn. 
1 =P. fur, Lamn., 1. ¢. 187; P. seapeunctatus doc. 


2. P. germanus, Kab.; P. rujipes, 1. c. 
Very rare. I have a female taken in Newcastle; and it is in 
Mr. Selby’s list of insects taken at Twizell. 


ANOBIADES. 


OCHINA, Sturm. 


1. O.hedere, Mill. ; O. ptinoides, Steph. Manual, 202. 
On ivy. Not uncommon about Gilsland and Lanercost. 
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PTILINUS, Geof’. 


1. P. pectinicornis, Linn., Trans. Cl. II., 188. 
Durham, Sunderland, Ravensworth, and Long Benton. 


PRIOBIUM, Crotch’s Cat. 
1. P. castaneum, Fab., 1. ¢. (Anobium.) 


ANOBIUM, Fad. 
1. A. domesticum, Fe.; A. striatum, 1. ¢. (the Death Watch.) 
2. A. paniceum, Linn., |. ce. 189. 


ERNOBIUM, Thoms. 
1. EH. molle, Linn., 1. ¢. (Anobium); A. abietis, 1. ¢. (Selby’s 
collection. ) 


BOSTRICHIDAL. 


RHIZOPERTHA, Steph. 


te ie pusilla, Bab, le. 
An introduced species. 
I omit R. cincta, |. ¢., as the description does not enable me 
to refer it to any known species, being founded on colour only. 


LYCTIDA. 


LYCTUS, Fab. 
1. L. canaliculatus, Fab., Thomson, |. c. V., 204. 
On oak wood. Rare. 
CIOIDA. 
CIS, Lair. 
1. C. boleti, Scop., Trans. Cl. IL., 190. 


Dee icshluus, panne. lt. 
Ravensworth, Seghill Dene, and by the Irthing. 


Bye Oe bidentatus, Oliv., l. ¢. 


OCTOTEMNUS, Mell. 
1. O. glabriculus, Gyll.; Cis nitidus, 1. ¢. 
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HETEROMERA. 
| BLAPTIDA. 
BLAPS, Fab. 


1. B. mucronata, Latr.; B. obtusa, 1. c. 196; B. mortisaga, 
Hist. Berw. Cl. IV., 322. 
Common, and has been found in plenty down some of our 


deepest coal mines. 
DIAPERIDA. 


SCAPHIDEMA, Redt. 


1. S. e@nea, Payk., Trans. Cl. II., 196 (Platydema.) 
Rare. Near Axwell Park, and Ryhope Dene. 


ULOMIDA. 


TRIBOLIUM, Mac. L. 
1. TL. ferrugineum, Fab., 1. c. (Stene.) 
Imported in sugar, &e. 

GNATHOCERUS, Thumb. 


1. G. cornutus, Fab., 1. c. (Uloma.) 
Probably introduced, but quite common in bakehouses, &c. 


PALORUS, 
1. P. depressus, Fab., Steph. Manual, 322 (Hypophleus.) 
In shops, &c. Introduced. 
ALPHITOBIUS, Steph. 


1. A. diaperinus, Panz., Redt. Fn. Aust. 606 (Heterophage.) 
In shops, &c., no doubt imported. In appears to find a con- 
genial climate in some of our deep hot coal mines, where it 
abounds in the stables. It has probably been introduced in 
some of the horses’ food. 


TENEBRIONIDS. 


TENEBRIO, Zinn. 
1. Po obscurus, Fab., Trans®@l. TV:,./55. 


eee 
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Do. moutor, Lanne ls es) Ws 196: 
The larve of this genus from the meal-worms of the bird 


fanciers. 
HELOPIDAL. 


HELOPS, Fab. 
1: A. striatus, Fourc., 1. ¢. 195. 
‘‘ Gibside,’’ Mr. John Hancock. 
CISTELIDA. 
ISOMIRA, Muls. 


1. J. murina, Linn.; Cistela murina, |. ¢.; C. castanea, |. e. 


- (Selby’s collection.) 
LAGRIADAL. 
LAGRIA, Fad. 


1. LL. hirta, Linn., le. 192. 


TETRATOMIDA. 
TETRATOMA, Fab. 


1. T. fungorum, Fab., 1. c. 1, 88. 
“Twizell,”’ P. J. Selby, Esq. Hetton Hall, near Belford, 
W. B. Boyd, Esq. 
20) ancora, Halevlt 
In Mr. Wailes’s collection. 


MELANDRYADZ.. 
ORCHESIA, Laer. 
1. O.micans, Panz., |. ¢. VI., 62. 
“Bred from Polyporus radiatus, growing on alder, near 


Wooler,” Mr. J. Hardy. 
2. O. minor, Walker, 1. c. II., 195. 


ole 


Near Gilsland, Swalwell, and at Morpeth. ‘‘ Rothley,”’ Dr. 


Power. 
F 
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HALLOMENUS, Panz. 
1. H. numeralis, Panz., Thoms. Skand. Col. VI., 311. 
Rare. Long Benton. 
CARIDA, Muls. 


1. C. flexuosa, Payk., Trans. Cl. VI., 62. 
‘In Polyporus radiatus, growing on alder, near Wooler,” Mr. 
J. Hardy. 


MELANDRYA, Fab. 
1. WM. caraboides, Linn., 1. ec. II., 195. 


PYRRHOCHROADAL. 


PYRRHOCHROA, Fab. 
i) Pi uwoens) Kab... lec. lgile 


ANTHICIDAL. 
ANTHICUS, Payk. 
ls) Ble jlopalnss Wiig, IE. 


2. A. quisquiliarius, Thoms., Nat. Hist. Trans. I., 322. 
Perhaps the male of floralis ? 


MORDELLIDA. 
MORDELLIDES. 


ANASPIS, Geoff.* 
1. A. frontalis, Linn., Trans. Cl. IT., 192. 
9. A. rufilabris, Gyll., Thoms. Skand. Col. VI., 301. 


Has been taken in several localities by myself, and at Wal- 
lington by Dr. Power. 


3. A. pulicaria, Costa; A. forcipata, Muls. 
Hither very rare with us, or overlooked. 
4. A. fasciata, Forst., Trans. Cl. II., 198. 
Rare, but has been taken in widely separated localities. 


* See a valuable paper on this genus in the ‘‘ Entomologist” for March, 1865, by G. R. 
Crotch, Esq. 
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5. A. rujficollis, Fab., 1. ¢. 192. 

Ge “Aathoracica, tinn,, Ves TV. a0. 
Apparently rare in our district. 

7. <A. subtestacea, Steph.; A. flava, |. c. 
Rather uncommon. 


8. A. melanopa, Forst., 1. c. II., 192. 


RHIPIPHORIDES. 


RHIPIPHORUS, Fad. 


1. R. paradoxus, Linn., 1. ¢. 193. 
Not common. 


MELOID. 
MELOE, Linn. 


1. WM. proscarabeus, Linn., 1. ¢. 


CGDEMERIDA. 


ISCHNOMERA, Steph. 


1. J. melanura, Linn., gs 1a 
Sunderland, and on wing near South Shields. 


(EDOMERA, Oliv. 


1. CQ. lurida, Marsh., 1. ¢. (Ischnomera.) 
“Durham,” Ornsby’s Durham, 205. 


SALPINGIDA. 


SALPINGUS, Jil. 
Sater, bavilc., Vac: 
Not common. 
2. 8S. eratus, Muls., Nat. Hist. Trans. I., 323. 
“Yetholm,” G. R. Crotch, Esq. This locality is a very little 
way out of our district ; no doubt some of my ‘‘ border’’ friends 
will turn it up ere long. 


3. SS. castaneus, Panz.; S. immaculatus, Trans. Cl. II., 194. 
Rare. 
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4. S. foveolatus, Liungh, Thoms. Skand. Col. VI., 331. 
‘“‘Hetton Hall, near Belford, and at Graden, Roxburghshire,” 
W. B. Boyd, Esq. ‘‘ Near Wooler,” Mr. J. Hardy. 
RHINOSIMUS, Lat. 
1. R. ruficollis, Linn., Trans. Cl. I., 193. 
2. RK. viridipennis, Steph., 1. ¢. 
3. Rh. planirostris, Fab., 1. ¢. 194. 


RHYNCOPHORA. 
BRUCHIDA. 


BRUCHUS, Linn. 
1. B. rwfimanus, Schon., 1. ¢. 197. 
Tntroduced. 

ANTHRIBID. 

ANTHRIBUS, Fab. 


1. A. albinus, Linn., 1. e. 
The older Entomologists were wont to find this in plenty at 
Gibsibe, but none have been taken for many years past. 


ATTELABIDAL. 


APODERUS, Olkv. 
1. A. coryli,.Linn.; A. Avellane, |. c. 198. 
‘©On hazel in Castle Eden Dene,” Ornsby’s Durham, 204. 
ATTELABUS, Linn. 
1. A. cureulionides, Linn., 1. e. 


Rare. Near Gilsland, and at Twizell. 


RHINOMACERIDL. 


RYNCHITES, Herbst. 
1. R. betula, Linn., 1. ¢. 


2. Lh. megacephalus, Germ., 1. ¢. 
“Durham,” Ornsby’s Durham. Mr. J. Hardy has taken this 
insect not unfrequently in Berwickshire. 
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3. A, nanus, Payk., l. c. 
Not common. 


4, fR. planirostris, Fab.; R. wncinatus, Thomson, Skand. Col. 
VII., 36. 
Also somewhat rare, but from several localities. 


5. AR. conicus, Ill., Trans. Cl. II., 198. 
Rare. 


6. R. pauvillus, Germ., 1. ¢. 
Very rare. 
7. R&R. germanicus, Herbst, 1. c. 


Se. dein Cupra, Muibatringe Valor AUS}S) 
The specimens in Mr. Selby’s collection are correctly named. 


APIONIDA. 


APION, Jlerbst. 


ie eA eracce,, linn, |. ¢: 
‘“On Vicia cracca in fields above Swalwell, opposite Axwell 
Park,” Mr. J. Hardy. I have not seen Mr. Hardy’s specimens : 
my own prove to be the next species but one, cerdo. 


2. A. pomona, Fab., 1. c. 200. 
In Mr. Selby’s Twizell collection. 


8. A. cerdo, Thomson, Skand. Col. VII., 87. 
On Vicia cracca. Bothal, Gosforth, Gibside, and on the banks 
of the Irthing. ‘‘ Hetton Hall, near Belford,’ W. B. Boyd, Esq. 


4. <A. subulatum, Kirby, Trans. Cl. II., 200. 
5. A. vorax, Herbst, 1. c. 204. 

6. A. ervi, Kirby, 1. ¢..202. 

7. A. ononis, Kirby, 1. ¢. 204. 

8. A. Gyllenhali, Kirby, 1. ¢. 

Very rare. 

9. A. Spencii, Kirby, 1. c. 202. 
10. A. aethiops, Herbst, 1. c. 204. 


11. A. punctigerum, Germ., 1. c. 202. 
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12. A. pist, Meg., 1. ¢. 204. 

18. A. platalea, Germ.; A. afer, 1. c. 208. 
14. A. lott, Karby, 1. e. 

15. A. seniculum, Kirby, 1. c. 200. 

16. A. virens, Herbst, 1. c. 202. 

17. A. striatum, Marsh., 1. ¢. 

18. dA. immune, Kirby, |. ¢. 


19. <A. sorbi, Herbst, 1. ec. 
Very rare. 


20. <A. eneum, Fab., 1. c. 201. 

21. A. radiolum, Marsh., 1. ¢. 

22. A. carduorum, Kirby, 1. e. 

23. A. onopordi, Kirby, 1. e. 

24. A. violaceum, Kirby, 1. c. 200. 
25. <A. frumentarium, Linn., |. ¢. 


26. A. cruentatum, Walt., 1. ce. 201. 


27. A. miniatum, Schon.; A. sanguineun, |. ¢. 


The A. sanguineum of Mr. Selby’s collection proves to be the 


above species. I do not know of any other local specimens. 
98. A. humile, Germ., 1. c. 200. 


29. A. marchicwn, Herbst, |. c¢. 
Apparently rare. 
30. A. affine, Kirby, 1. ¢. 


31. A. rufirostre, Fab., 1. e. 201. 
Very rare. 


32. A. pallipes, Kirby, 1. ¢. 
Also rare. 


33. A. vici@, Payk., 1. c. 203. 
34. A. flavipes, Fab., 1. c. 


35. A. nigritarse, Kirby, 1. ¢. 
Not common. 
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36. A. assimile, Kirby, 1. c. 
37. A. fagi, Linn., 1. ¢. 
38. A. trifolii, Linn., |. c. 


Rare. 


39. A. varipes, Germ., (?) 1. ¢. 


Very 
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rare. 
OXYSTOMA, Dum. 
ulicis, Forst., 1. ec. 199. 


BRACHYDERIDAL. 


CNEORHINUS, Schon. 


. geminatus, Fab., 1. ¢. 305. 


. exaratus, Marsh., 1. c. 


STROPHOSOMUS, Bill. 


. melanogrammus, Forst.; S. coryli, 1. ¢. 204. 
. obesus, Marsh., 1. ce. 205. 

. retusus, Marsh., 1. ec. 

. faber, Herbst, 1. ¢. 

. limbatus, Fab., 1. ¢. 


SCIAPHILUS, Schén. 


. muricatus, Fab., 1. ¢. 


TANYMECUS, Germ. 


. palliatus, Fab., 1. ¢. 206. 


SITONES, Germ. 
griseus, Fab., 1. ¢. 207. 
flavescens, Marsh., 1. ¢. 
suturalis, Steph., 1. c. 206. 
sulcifrons, Thumb., 1. ¢. 
tibialis, Herbst, 1. c. 207; S. crinita, 1. e. 


regensteinensis, Herbst, 1. ¢. 206. 
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7. §S. puneticollis, Steph., 1. c. 
8. SS. lineatus, Linn., 1. c. 


9. S. lineellus, Gyll., Nat. Hist. Trans. I., 323. 
Rare. Sea banks north of Whitley. ‘‘Hetton Hall, near 
Belford,” W. B. Boyd, Esq. 


10. 8S. hispidulus, Fab., Trans. Cl. I., 206. 


11. 8S. meliloti, Walt., 1. e. VI., 62. 
Rare. Qn Melilot trefoil (Melilotus officinalis) at South Shields, 
and near Hartley. 


12. S. humeralis, Steph., 1. ¢. II., 207. 
Rather uncommon, but widely distributed. 


POLYDROSUS, Germ. 
P. undatus, Fab., 1. ¢. 
P. micans, Fab., 1. e. 
P. pterygomalis, Siihin, lee. 
P. cervinus, Linn., 1. c. 208. 


patie gSat SS Ale 


CLEONIDA. 


CLEONUS, Meg. 


1. C. sulcirostris, Linn., 1. c. 


ALOPHUS, Schén. 
1. 4A. triguttatus, Fab., 1. ¢. 209. 


LIOPHL@US, Germ. 
1. L. nubilus, Fab., 1. c. 208. 
A large number of specimens were taken at Benton, feeding 
on the ivy. 
BARYNOTUS, Germ. 
1. B. obscurus, Fab., 1. ce. 
2. B. Schénherri, Zett., Nat. Hist. Trans. I., 3238. 
Of occasional occurrence in meadows, &e. 
3. B.merens, Fab., Trans. Cl. II., 208. 
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TROPIPHORUS, Schén. 
iy 1. mercuriaus, Kabat. \¢.209. 
HYLOBIUS, Germ. 
i abiens. lann., Ic. - 


LIOSOMUS, Steph. 


1. LL. ovatulus, Clairv., 1. ¢. 
{Procas picipes, Marsh., 1. c. 216, was inserted on Mr. Selby’s 
authority, but in his collection it is represented by other species. | 


PHYTONOMUS, Schén. (HYPERA, Cat.) 
Ps punctatus, Hab., lc. 210: 
2. P. polygon, Linn., 1. c. 
Rare. 
cee rumicis, lainm., Ve. 
Also rare. 
4. DP. plantaginis, De Geer, |. c. 
5. P. nigrirostris, Fab., |. ¢. 
6. P. trilineatus, Marsh., Ann. and Mag. Nat. Hist., 1844. 
Not unfrequent. 
7. FP. variabilis, Herbst, Trans. Cl. II., 211. 
8. P. suspiciosus, Herbst, 1. c. 


LIMOBIUS, Schén. 
1. L. dissimilis, Herbst, 1. c. 209. 
Not common. 


OTIORHYNCHIDAL. 


PHYLLOBIUS, Schén. 
P. calearatus, Fab., 1. c. 211. 
2. LP. alneti, Fab., 1, ¢. 
BoE. pynt, lames lsc: 
4. DP. argentatus, Linn., 1. ¢. 


5. P. maculicornis, Germ., 1. c. 212. 
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. oblongus, Linn., |. ¢. 
. pomona, Oliv., 1. ¢. 


. uniformis, Marsh., 1. ¢. 


oc OAD 
reflash) 55) 


_ viridicollis, Fab., 1. ¢. 


TRACHYPHLGUS, Germ. 


i fscaber, Uinn:, ie: 
Rare. Tunstall Hill, South Shields, and Hetton Hall, near 
Belford. 


2. T. scabriculus, Linn., 1. e. 
Very rare. ‘‘ Marsden,” Mr. J. Hardy. 
OMIAS, Schén. 
1. O. hirsutulus, Fab., 1. ¢. 218. 


2. O. Bohemanni, Schon., 1. ¢. 
‘“* Near Swalwell,” Mr. J. Hardy. 


BARYPEITHES, Duv. 
1. B. sulcifrons, Schon., 1. ¢. (Omias.) 
Taken in the north of Northumberland, by Mr. J. Hardy. 
OTIORHYNCHUS, Germ. 
1. O. atroapterus, De Geer, 1. c. 214. 


2. O.raucus, Fab., 1. c. 215. 
“<Twizell,”’ P. J. Selby, Esq. 


3. O. ligneus, Oliv., 1. c. 214. 


4. O.maurus, Gyll., 1. ¢. 
Taken, by Mr. J. Hardy, on the Cheviot range. 
5. Oxpicipes, Fab., 1. c. 213. 


6. O. sulcatus, Fab., 1. e. 
Rare. Twizell and Neweastle. 


7. O.rugifrons, Gyll., 1. ¢. 214. 
8. O. ovatus, Linn., 1. e. 


9. O.muscorum, Bris., Nat. Hist. Trans. I., 323. 
On Melilot trefoil, at South Shields and Hartley. 
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ERIRHINIDA. 


PISSODES, Germ. 
f.  P. pint, Vinn., Trans. Cl. IY., 215. 
2. P.notatus, Fab., 1. c. VI., 63. 

“‘ Sunderland,” Rev. R. Kirwood. Probably introduced in 
some of the Scotch timber-laden ships. I have seen another 
species of this genus, which had come with “ pit props” (small 
larches and Scotch pines) from Norway. It was P. Gyllenhali, 
Schon., which a collier was exhibiting alive, in a toy microscope 
as ‘‘the Norway wood-louse!”” He had found it in the colliery 
wood yard, and valued it exceedingly. 


MAGDALINUS, Germ. 
1. WM. carbonarius, Linn., |. ¢. IL., 215 (Magdalis.) 
‘Near Gibside”’ (?). 
2. M. atramentarius, Marsh.; Magdalis aterrima, 1. c. 216. 
ERIRHINUS, Schén. 
(NOTARIS, DORYTOMUS, AND ERIRHINUS, Cat.) 
i) Er. nercis,, Payk., le. 207. 
“Twizell,”’ P. J. Selby, Esq. The specimens in Mr. Selby’s 
collection are correctly named. 
2. EH. acridulus, Linn., 1. ¢: 216. 
3. FE. bimaculatus, Fab., 1. ¢. 
Has occurred at Twizell, near Gilsland on willows, and to the 
Rey. R. Kirwood. 
4. E. vorax, Fab.; D. longimanus, |. ¢. 
Apparently rare. 
5. E. costirostris, Schon., 1. c. III., 90. 
Gosforth Woods. Very rare. 
6. H. maculatus, Marsh., 1. c. W., 217. 
7. E. teniatus, Fab., 1. ¢. 
‘Castle Eden Dene,” Ornsby’s Durham. 


8. EH. salicis, Walton, Ann. Nat. Hist., 1844. 
‘“‘Hetton Hall, near Belford,” W. B. Boyd, Esq. 
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9. H. majalis, Payk., Trans. Cl. Il., 217. 
Twizell, and Castle Eden Dene. 
10. E. pectoralis, Panz.; D. melanopthalmus, 1. ¢. 216. 


11. FE. agnathus, Schon., 1. c. 217. 
On willows, near Axwell Park. 


12. H. tortria, Linn., 1. c: 216. 
Twizell and Durham. 
. GRYPIDIUS, Schén. 
IG. equiseti, Pab., Vc. 207. 
ELLESCHUS, Meg. 
1. E. bipunctatus, Linn., 1. c. 218. 
Specimens are in Mr. Selby’s collection. 
ANTHONOMUS, Germ. 
A. pomorum, Linn., 1. ¢. 
A. ulmi, De Geer, 1. c. 
A. pedicularius, Linn., 1. ¢. 


. A. rubi, Herbst, 1. c. 
The var. (2) comart appears to me not unlikely to prove a dis- 


ew bp 


tinct species. It occurs plentifully in our district, and so far as 
my experience goes always on one plant, Comarwm palustre. 
BALANINUS, Germ. 


1. B. villosus, Fab., 1. c. 219. 
Rare. The specimens taken were found on the hazel. 


2. B. brassice, Fab., 1. ¢. 
MICCOTROGUS, Schén. 
1. WM. picirostris, Fab. ; M. cineraseens, 1. c. 
Very rare. ‘‘ Marsden,” Mr. J. Hardy. 
ANOPLUS, Schiip. 
1. A. plantaris, Herbst, |. c. 
OBCHESTES, Jd. 


1. O. quercus, Linn.,.1. ¢. 


ao) 
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2.  O. scutellaris, Fab., 1. c. 220. 
oe) CO: joge, Wun, 1. ¢, 
4. O.rusci, Herbst; O. bifasciatus, 1. ¢. 
TACHYERGES, Schon. 
ieee salicts, Vann. ; WU capree, \. e. 
T’. stigma, Germ., l. c. 
Sep salaceiy, Mabel c, 
RAMPHUS, Clair. 
iP lisaucornus, Clans; tuapulicarius,.l..¢. 199. 
ORTHOCH ATES, Mill. 
yO. sehiger Germ ..1. ¢. 1h 221: 


Twizell, Hartley, and Durham. 


BARIDIADA. 


BARIDIUS, Germ. 


1. B. T-album, Linn., 1. ¢. 229. 

CRYPTORHYNCHIDA. 

CRYPTORHYNCHUS, ii. 
1. C. lapathi, Lann., |. ¢. 221. 
MEGACETES, Thoms. (CELIODES, Cut.) 
1. M. quercus, Fab., 1. ¢. 222. 
2. MM. ruber, Marsh., |. c. 
3. M. rubicundus, Payk., 1. ¢. 
4. M. 4-maculatus, Linn. ; C. didymus, |. ¢. 
CHLIODES, Schon. 

1. C. fulignosus, Marsh.; C. guttula, |. ¢. 
2. C. geraniu, Payk., I. ¢. 


po 


“Twizell,” P. J. Selby, Esq. ‘‘ Wallington,’ Dr. Power. 
Mr. Hardy records it from Axwell Park, Gibside, and Hartle- 
ol. His specimens I have not seen. 
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3. C. exiguus, Oliv., E. C. Rye, Ent. Annual, 1866, 102. 
My specimens, taken in plenty on Geranium slyvaticum, were 
kindly determined for me by my friend, E. C. Rye, Esq. 
OROBITES, Germ. 


1. O. cyaneus, Linn., Trans. Cl. II., 227. 


Not common. 
ACALLES, Schén. 


1. A. ptinoides, Marsh., Nat. Hist. Trans. I., 323. 
Gibside. Very rare. 

, HYDRONOMUS, Schon. 

1. H. alismatis, Marsh., Trans. Cl. II., 218. 


LITODACTYLUS, Redt. 
1. L. leucogaster, Marsh., 1. ¢. 221 (Pachyrhinus.) 


PHYTOBIUS, Schmidt. 


1. P. comari, Herbst, 1. ¢. (Pachyrhinus.) 
On Comarum palustre, Prestwick Carr. Rare. 


2. P. 4-tuberculatus, Fab., 1. ¢. 222 (Pachyrhinus.) 
3. P. notula, Schon.; P. canaliculatus, W. C.; R. inconspec- 
tus, Trans. Cl. I., 226. 
Rare. Prestwick Carr and Gosforth. 
RHINONCUS, Schon. 
1. &. pericarpius, Fab., 1. c. 225. 
2. Lh. subfasciatus, Gyll.; R. tibialis, 1. ¢. 226. 


3. R. castor, Fab.,, 1. ¢. 
Rare. Gibside, near Gilsland, and Hetton Hall, near Belford. 


4. © R. mnconspectus, Herbst, Thoms. Skand. Col. VII., 243. 
Very rare. South Shields. 
CEUTHORHYNCHUS, Schén. 
1. C. assimilis, Payk., 1. ¢. II., 223. 
2. C. erysimi, Fab., 1, ¢. 
3. C. contractus, Marsh., 1. ¢. 
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C. erica, Gyll., 1. ¢. 224. 

C. litura, Fab.; C. ovalis, 1. c. 

C. pollinarius, Forst., 1. ¢. 


C. viduatus, Gyll., Thoms. 1. ¢. 262. 
Rare. Banks of the Irthing. 


8. C. quadridens, Panz.; C. Boraginis, Trans. Cl. IT., 224. 
9. C.rugulosus, Herbst, |. ¢. 


Rare. 
10. C. asperifoliarum, Steph., |. ¢. 225. 


11. C. echit, Fab., 1. ¢. 
Rare. 


rine come 


12. C. marginatus, Payk., 1. c. 
18. C. sulcicollis, Gyll., 1. ¢. 228. 
14. C. cyanipennis, Ill., Thoms. |. ¢. 274. 


Near Gilsland, Long Benton, Gosforth, Hetton Hall, near 
Belford. I also met with it at Tain, Ross-shire. 


CEUTHORHYNCHIDEUS, Du V. (CETHORHYNCHUS, Cat.) 
1. OC. horridus, Fab., Trans. Cl. II., 225. 
Very rare. Westoe. 
2. C. troglodytes, Fab., 1. c. 
3. C. terminatus, Herbst, Nat. Hist. Trans, L., 323. _ 
Rare. 
4. C.melanarius, Steph., Trans. Cl. II., 224. 
‘‘Durham,” Ornsby’s Durham. 
5. OC. nigrinus, Marsh., 1. ¢. 228. 
Rare. Wooler Haugh. 
6. C. versicolor, Bris. ; C. quercicola, Nat. Hist. Trans. I., 323. 
Rare. Heaton, and Little Benton. 
7. C. floralis, Payk., Trans. Cl., II., 224. 


8. C. pyrrhorhynchus, Marsh., 1. c. 
Not common. 
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POOPHAGUS, Sehén. 
1. P. sisymbrii, Fab., 1. ¢. 225. 


CIONIDA. 
CIONUS, . Clairv. 
1. C. scrophularia, Linn., 1. c. 226. 


2. C. blattarie, Fab., 1. c. 227. 
“Durham,” Ornsby’s Durham. 
3. C. pulchellus, Herbst, 1. ¢. (Cleopus.) 


NANOPHYES, Schén. 


i Ne yitat, Pab-, le. Wi, 00. 
Heaton Burn, Spindlestone Pond, and Hetton Hall, near Bel- 
ford. Frequents Lathrum salicaria. 


GYMNETRON, Schén. 


1. G. beccabunge, Linn.; G. niger, 1. ¢. IL., 227. 
Widely spread, but not abundant. 


2. G. labile, Herbst; G. tricolor, 1. ce. 228. 


MECINUS, Germ. 
1. MM. pyraster, Herbst; M. semicylindricus, |. ¢. 


CALANDRIDA. 
SITOPHILUS, Schén, 
1. S. granarius, Linn., 1. ¢. (Calandra.) 


2. S. oryze, Linn., 1. ¢. (Calandra.) 
Imported in rice, wheat, &e. 


HYLESINIDA. 
HYLASTES, Erich. 
1. Hd. ater, Payk., Uke, 229: 


2. HH. opacus, Krich.; H. piceus, |. c. 
Apparently rare. 
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3. H. rufus, Marsh., l. c.; H. palliatus, Nat. Hist. Trans. I., 
323; H. angustatus, Trans. Cl. IL., 229, 
BLASTOPHAGUS, Crotch Cat. 
1. B. piniperda, Linn., 1. c¢. 280 (Aylurgus.) 
HYLESINUS, Fab. 
te El. crenatus® Wab., lc. 
Ce El rari, Pab., 1. ¢. 
3. HZ. vittatus, Fab. (?); H. sericeus, 1. c. 
“‘Gibside.”’ Mr. J. Hardy. 
PHLG@OPHTHORUS, Woll. 
1. P. rhododactylus, Marsh., 1. ¢. (lylesinus.) 


SCOLYTUS, Geof? 
1. 8S. destructor, Oliv., 1. e. III., 90. 
2. 8. intricatus, Ratz., l..c. TV., 55. 
Rare. Little Benton. 
TRYPODENDRUM, Steph. 
1. T. domesticum, Linn., 1. c. II., 231. 


TOMICUS, Latr. 


1. TV. chalcographus, Linn., Trans. Cl. VI., 281. 
‘¢Sunderland,’’ Rev. R. Kirwood. 


2. T. bidens, Fab., 1. ¢. I., 231. 
3&3.  L. villosus, Fab., 1. ¢. TI1., 90. 
Gibside, in oak bark. August. 
LONGICORNHES. 
CERAMBYCIDA. 
CERAMBYCIDES. 
AROMIA, Serv. 


1. A. moschata, Linn. ; Callichroma moschata, Thoms. Skand. 
Col. VIIL., 13. 
A female, taken on the wing, near Corbridge, was brought to 
me alive, and is now in my collection. 
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CALLIDIADES. 


CALLIDIUM, ab. 


1. C. alni, Linn., Trans. Cl. IT., 282. 
‘‘Gibside,’’ G. Wailes, Esq. 


CLYTIDES. 


CLYTUS, Fab. 


1. C. arcuatus, Linn., 1. ¢. 
Two specimens only have occurred in the district. 


2. G. arietis, Timn., |. c. 


OBRIADES. 


GRACILIA, Serv. 


1. G. pygmea, Fab.; G. minuta, 1. ¢. 335. 
Two specimens were taken near Sunderland, by my friend, 
W. Peacock, Esq., one of which he kindly placed in my collection. 


LAMIADZL. 
LAMIADES. 


MONOCHAMUS, Muls. 
1. MM. sutor, Linn., Thoms. 1. c. 89. 
‘Mr. Dinning caught a fine specimen of this insect just as it 
alighted from a flight down Grey Street, Neweastle, and it is 
now in my collection,” V. R. Perkins, Esq. 


ACANTHOCINUS, Latr. 
1. A. edilis, Linn., Thoms. l. ec. 79. 

This insect is frequently taken alive in Neweastle, generally 
on the Quayside, a locality which strongly indicates its introduc- 
tion by the shipping—most probably from Scotland or Scan- 
dinayia. 


LIOPUS, Serv. 
1. UL. nebulosus, Linn., Trans. Cl. II., 233. 
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POGONOCHERUS, Lat. 
1. P. hispidus, Linn., 1. c. 


2. P. dentatus, Cr. Cat.; Lamia pilosa, Gyll. Ins. Sv. IV., 
67. 
Near Gilsland, on oak hurdles. Rare. 


SAPERDIDES. 


SAPERDA, Fab. 
1. SS. sealaris, Linn., Trans. Cl. II., 288. 
‘**Langley’s pastures, on the willow,’’ Ormsby’s Durham, 205, 
TETROPS, Kirby. 
1. 2. preustus, Linn., |. ¢. 
*«Gibside,’’ G. Wailes, Esq. 
STENOSTOLA, Mauls. 


1. S. ferrea, Schr., 1. c. (Phytecia.) 
‘Near Gibside,’”’ Mr. J. Hardy. 


LEPTURIDA. 
LEPTURIDES. 


RHAGIUM, Fob. 
1. R. inquisitor, Fab., 1. ¢. 
2. LR. bifasciatum, Fab., 1. ¢. 234. 


TOXOTUS, Serv. 
1. T. meridianus, Linn., 1. ce. 


Not common. 
PACHYTA, Serv. 


1. P. octomaculata, Fab., 1. ¢. 285. 


STRANGALIA, Serv. 


1. S. quadrifasciata, Linn., |. ¢. 284 (Leptura.) 
Widely spread, but not common. 


2. S. armata, Herbst; S. elongata, 1. ¢. 
3. S. melanura, Linn., |. ¢. 235. 
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GRAMMOPTERA, Serv. 
MOG ews, Bab. ke: 
2. G. rujficornis, Fab., 1. ¢. 


KUPODA. 
DONACIADL. 


DONACIA, Fab. 


DP Scrassipes, Wabsleie: 
‘‘ Prestwick Carr,” G. Wailes, Esq. 


2. D. bidens, Oliv.; D. cincta, 1. ¢. 


3. D. dentipes, Fab., |. c. 
‘‘Meldon Park,”’ G. Wailes, Esq. 


4, D. sagittarie, Fab., 1. ¢. 236. 
‘“‘ Prestwick Carr,’ G. Wailes, Esq. 


5. D. linearis, Hoppe, 1. c. 
6. D. typhe, Brahm., |. c. 


7. D. hydrocheridis, Fab., 1. ¢. 
‘“‘ Prestwick Carr,” G. Wailes, Esq. 
8. D. sericea, Linn.; D. proteus, 1. ¢. 
9. D. comari (Ahrens), Suffr.; D. aquatica, W. C. 


Not uncommon, especially in mossy holes on the moors. 


CRIOCERIDA. 
LEMA, Fab. 
L. cyanella, Fab., Trans. Cl. I., 286 (Criocerus.) 
2. L. melanopa, Linn., |. ¢. (Criocerus.) 
CLYTHRIDA. 
CLYTHRA, Leach. 
1. C. quadripunctata, Linn., 1. ¢. 247. 


LAMPROSOMA, Lacord. 


1. ZL. concolor, Sturm, 1. ¢. 800 (Oomorphus.) 
Rare. Bothal. 


fr. 


2. 


3. 


4, 
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CRYPTOCEPHALIDA. 


CRYPTOCEPHALUS, Geoff. 


Not common. 
C. hypocheridis, Linn. ; C. similis, 1. ¢. 
‘“‘Marsden,”’ John Hancock, Esq. 


C. morei, Linn., |. ¢. 

‘“‘Castle Hden Dene,” G. Wailes, Esq. 

C. lineola, Fab., 1. ¢. 

“Castle Eden Dene,’’ Ornsby’s Durham. - 
C. minutus, Fab., 1. ¢. 247. 
‘«Neweastle,”’ G. Wailes, Esq. 


On @. labiaius, tinne, 1 ¢: 
CHRYSOMELIDAS. 
CHRYSOMELA, Zinn. 

1. C. staphylea, Linn., 1. c. 248. 

2. C. varians, Fab., 1. ¢. 247. 

3. C. haemoptera, Linn., |. c. 

4. C. marginata, Linn., |. ¢. 248. 

5. OC. fastuosa,; Linn., |. ec. 

On Cx polta, Lin. 1. ec. 

1. CC. lamina, Fab., 1. c. 

8. C. hyperict, Forst., 1. c. 

9. C. didymata, Ser.; C. geminata, 1. ¢. 

LINA, Redt. 
1. L. @enea, Fab., 1. c. 247 (Melasoma.) 


if. 
2. 


‘‘Durham,” Ornsby’s Durham. 


PHRATORA, Redt. 


P. vitelline, Linn., 1. e. 


C. aureolus, Suff.; C. sericeus, 1. c. 246. 


P. vulgatissima, Linn.; P. wnicolor, 1. e. 
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PRASOCURIS, Zat. (HELODES, Cat.) 
P. aucta, Fab., 1. c. 250. 
P. marginella, Linn., 1. ¢. 


P. phellandru, Linn., 1. ¢. 


ie eA So = ie 


P. beccabunge, Il., 1. ¢. 


GALERUCIDA. 


ADIMONIA, Laich. 
A. tanaceti, Linn., 1. ¢. 237. 
A. capree, Linn., |. c. 188. 
A. crategi, Forst., 1. ¢. (Galeruca.) 
Specimens are in the Selby collection. 


GONIOCTENA, Rede. 
1. G. viminalis, Linn. ; C. 10-punetata, |. ¢. 249. 
“Durham,” Ornsby’s Durham. 
2. G. olivacea, Forst.; C. litura, 1. c. 258. 
3. G. pallida, Linn., 1. c. 249 (Chrysomela.) 


GASTROPHYSA, Chev. 
G. polygoni, Linn., 1. ¢. 
2. G.raphani, Fab., 1. ¢. 


PHADON, Lat. 
1. P. tumidulum, Steph., 1. c. 250. 
2. P. betule, Sy., 1. c. 249. 
Very rare. 
3. P. cochlearia, Oliv.; P. Betule (in part), 1. ¢. 
Not uncommon. 
GALERUCA, Fab. 
1. G. lineola, Fab. 1. ¢. (G. lythri.) 
Specimens, named G. lythri, are in the Selby collection: those 


standing in it as G. linolea were referred by G. R. Crotch, Esq., 
to G. tenella. . 
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2. G. calmariensis, Linn., 1. ¢. 
‘*Hetton Hall, near Belford,’ W. B. Boyd, Esq. The speci- 
mens in the Selby collection do not belong to this genus. 


3. G. tenella, Linn., 1. c. 289. 

4. G. sagittarie, Gyll.; G. xanthomelena, |. ¢. 288. 
Apparently rare. 

5. G. nymphe, Linn., |. ¢. 

Gn /G.o1burn., Payk., 12 c¢. 


AGELASTICA, Rede. 
1. A. halensis, Linn., |..c. 237. 


CALOMICRUS, Steph. 


1. C. circumfusus, Steph., 1. ¢. 239. 
‘« Prestwick Carr,’’ G. Wailes, Esq. 


LYPERUS, Geoff. 
1.  L. betulinus, Fourc.; L. rufipes, |. c. 
2. L. flavipes, Linn,, 1. c. 


HALTICIDA. 


GRAPTODERA, Chevr. 
G. longicollis, All., (?) Nat. Hist. Trans. I., 324. 


2. G. oleracea, Linn., (?) Trans. Cl. II., 241. 

I enter two species of this genus with some doubt, as I have 
never been able to take more than one, which frequents heather 
on the moors, and is not uncommon. Local examples were com- 
pared with specimens of G. longicollis, named by M. Allard, and 
were found to be identical ; yet, strange to say, that writer does 
not mention the very strongly marked sexual characters. 

The male is glossy blue-green, subcylindrical, the elytra spar- 
ingly punctured, and the first joint of the tarsi broadly dilated. 

The female is very variable in colour (blue, blue and golden 
green, &c.), generally larger, more convex and rounded laterally, 
the knob on the anterior angle of the thorax more produced, the 
elytra somewhat uneven, rather opaque from having the surface 
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very finely granulated, with punctures as in the male, and the 
first joint of the tarsi only slightly dilated. 

Mr. Selby records the second species for Twizell, and Mr. 
Hardy gives it as found on Helianthemum. What these really — 
are remains to be proved hereafter. 


CREPIDODERA, Chev. 
1. C. transversa, Marsh., |. c. 240. 
2. C. ferruginea, Scop.; C. exoleta, 1. c. 
3. C. rufipes, Limn., |. c. 241. 
4, C. helwines, Linn., 1. c. 
Although stated to be very common with us on willows, yet 
I have never seen a local specimen. 
5. (C. aurata, Marsh., Thoms. Skand. Col. VIII., 221. 
On willows. Common. This is probably the’ C. helxines of 
most of our local collections. 
6. C. Modeeri, Linn., Trans. Cl. II., 241; Plectroscelis chry- 
santheni, |. e. 245. 
MANTURA, Sieph. 
1. M. rustica, Linn.; M. semianea, |. c. 245. 


BATOPHILA, Foud. 
1. B. rubi, Payk., 1. c. 240 (Apthona.) 
2. B. erata, Marsh., 1. c. (Apthona.) 
“Wetton Hall, near Belford,” W. B. Boyd, Esq. The types 
in the Selby collection are Plectroscelis dentipes. 


APTHONA, Chev. 
1. A. ce@rulea, Payk.; A. pseudacori, |. ¢. 
«Prestwick Carr and Twizell,” (Wailes and Selby.) 
2. <A. cyanella, Redt.; A. atrocerulea, Lue? 
‘* Hartlepool,” Mr. J. Hardy. 
PHYLLOTRETA, Foud. 


1. P. undulata, Kuts., Thoms. Skand. Col. VIII., 195. 
Very common in fields and gardens. 


9 


This species, and not 1. nemorum, is the ‘‘turnip-fly”’ of our 
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district. Its smaller size, and nearly black legs, readily separate 
it from the latter. 
2. P.nemorum, Linn., Trans. Cl. II., 289. 
Rare, at least so far as my own experience goes. In this 
species the tibia and tarsi are wholly yellow. 
3. P. tetrastigma, Com.; P. vittata, 1. ¢. 240. 


nea age brassicae, Fab.; P. quadriguttata, 1. ¢. 239. 
Not common, but has been taken in several localities. 


PLECTROSCELIS. Lazr. 
1. ‘P. dentipes, Gyll.; P. coneimna, |. ¢. 245 ; Haltica nigroe- 
nea, |. c. 289; H. e@rata, 1. c. 240. 


2. P. aridella, Payk., 1. ¢. 245. 
Rare. ‘‘ Wooler Haugh,” Mr. J. Hardy. 


THYAMIS, Steph, (LONGITARSIS, Cat.) 
1. T. holsatica, Fab., 1. c. 243: 
Neweastle and Twizell, (Wailes and Selby.) 


2. T. anchuse, Payk.; Longitarsis anchuse, Thomson, Sand. 
Col. VIIT., 1866. 
‘“Sweethope. Rare,’ Dr. Power. 


3. IT’. brunnea, Dufts.; L. luridus, Trans. Cl. I., 248; L. 
parvulus, |. ¢.; L. pulex, |. ¢. 
Common, and very variable in colour. 
The types of L. nasturtti in the Selby collection are varieties 
of this species. 
A. T. lurida, Scop., EK. C. Rye, Ent. Ann. 1869, 57. 
‘«Sweethope,’”’ Dr. Power. 
5. T. levis, Duft.; L. apicalis, Trans. Cl. II., 242; L. flavi- 
cornis, |. c. VI., 62. 
Not uncommon. 
6. T. jacobe@, Waterh.; L. tabidus, 1. c. 241. 
On Ragwort. Very common. 
7. YT. femoralis, Marsh.; T. evoleta, W. C.; L. pratensis, 
Trans. Cl, Wy 242. 
Not common. 
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8. TT. ochroleuca, Marsh., 1. ¢. 

Occurs sparingly on the sea coast. 

9. T. gracilis, Kuts., EH. C. Rye, Ent. Ann. 1867, 97. 

‘‘Sweethope,”’ Dr. Power. 

105 2 Reichei, Allard, Ess. Mon. 182, 80 (Teinodactyla.) 

Banks of the Irthing, near Gilsland. Rare. 

11. T. pusilla, Gyll., Trans. Cl. II., 248. 

Grassy places in woods, sea banks, &. Common. 

12. TJ. suturalis, Marsh., Allard, Ess. Mon. 114, 62 (Teino- 
dactyla.) 

Rare. Occurs most frequently on the sea banks. 

18. TZ’. thoracica, Allard; T. fuscicollis, W. C.; L. thoracicus, 
Trans. Cl. II., 242; L. nasturtw, |. c. 

Abundant, and very variable in colour. 

The L. nasturtit of the Selby collection were found to be only 
varieties of L. brunnea: those in my own collection were dark 
small examples of 7. thoracica, Allard. 
iy Te atricilla, Gyll., 1. ¢. 241. 

Not uncommon. 

15. TT. Foudrast, Cr. Cat.; L. atricapilla, |. c. VI., 62. 

Hartley and Gosforth. Rare. 

16. T. melanocephalus, Gyll., 1. ¢. 241; L. femoralis, 1. c. 242. 

Not uncommon. 

PSYLLIODES, Latr. 
1. P. napi, Ent. Heft., 1. c. 244. 

Widely dispersed, but not common. 

2. P. chrysocephala, Fab.; P. erythrocephala, |. ¢. 

In gardens, &c., not uncommon, where it often renders the 
leaves of the radish very unsightly. 

on 2. marcida, Mlleealares 

A coast species, which frequents the sea-rocket (Cakile mari- 
tima), and is abundant. 

4. P. cuprea, Ent. Heft; P. Spergule, 1. ¢. 

Mostly confined to the sea banks, and is not rare. 
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5. P.Jaginis, Payk., lc.; P. atricilla, W. C. 
Local, but abundant when found. Frequents the bitter-sweet 
(Solanum dulcamara.) 
6. P. picina, Marsh., 1. ¢. 
Rare. Mostly occurs by single specimens. 
APTEROPEDA, Chev. 


1. A. orbiculata, Marsh., 1. c. 246 (Spheroderma); A. gra- 
minis, W. C. 
-In woods. Frequent. 


MNIOPHILA, Steph. 
1. M. muscorum, Ent. Heft; Trans. Cl. II., 246. 
Among moss, in damp places on moors, &c. 
SPHARODERMA, Steph. 
1. S. cardui, Gyll., 1. ¢. 
On thistles. Common. 


2. SS. centauree, Steph.; 9S. testaceus,'l. ¢. 245. 
On knapweed. Common. 
As the two insects are confined to the plants above stated, 
the adoption of their names will obviate all confusion. 


CASSIDIDA. 


CASSIDA, Linn. 
1. C. viridis, Linn. ; C. rubiginosa, 1. e. 287. 


2. C. sanguinolenta, Fab., 1. c. 
Very rare. . 


3. C. obsoleta, Ill., 1. ec. 
Not common. 


4. C. equestris, Fab., 1. e. 
_ Specimens are in the Selby collection. 
PSEUDOTRIMERA. 
EROTYLIDA. 


. TRIPLAX, Payk, 
HES eneus Pavicnelnes 250) 
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TRITOMA, Fab. 


1. T. bipustulata, Fab., Steph. Manual, 133. 
‘*‘Dilston,” G. Wailes, Esq. 


COCCINELLIDA. 


HIPPODAMIA, JZuls. 


1. H.18-punctata, Linn., Trans. Cl. II., 254. 
‘‘Meldon Park, Twizell, and Durham.”’ 


COCCINELLA, Zinn. 
1. C. obliterata, Linn.; C. livida, 1. ¢. 


bo 


C. bipunctata, Linn., |. ¢. 258. 
3. C. 11-punctata, Linn., 1. ¢. 
4. (C. 7-punctata, Linn., 1. c. 252. 
5. C. 5-punctata, Linn., 1. ¢. 
Borders of streams. Not uncommon. 
6. C. hieroglyphica, Linn., 1. c. 258. 
Rare. 
7. C. variabilis, Il., 1. ¢.; C. impustulata, 1. ¢.; C. globosa, 
l. ¢. 254; Chilocorus renipustulatus, Berw. Cl. Trans. 
TV., 322. 
8. C.18-guttata, Linn., Trans. Cl. IT., 258. 
On firs. Common. 
9. C. oblongoguttata, Linn., |. ¢. 252. 
Also on firs. Not rare. 


10. C. ocellata, Tiinn., 1. c. 
Occasionally. Mostly on the sea coast. 


11. C. 14-guttata, Linn., 1. ¢. 251; C. biseptemguttata, 1. ¢. 

On willows, by the Till, Devil’s Water, and other streams. 
Not rare. There are no representatives of C. biseptemguttata in 
the Selby collection. 


12. C. 22-punctata, Linn., |. ¢. 252. 
(C. decemgutta, |. ¢., does not exist in the Selby collection, 
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and, as there is no appearance of it ever having done so, it is 
omitted.) 
MICRASPIS, Red. 
1. M. 12-punetata, Linn., 1. c. 251 (Coccinella.) 
‘‘Twizell and Durham.” This species is correctly named in 
the Selby collection. 
EXOCHOMUS, Redt. 
1. HH. 4-pustulatus, Linn.; Chilocorus bipustulatus, 1. ¢. ; @ 
bipustulatus, Berw. Cl. Trans. IV., 322. 


SCYMNUS, Kug. 


1. 8S. discoideus, Ill., Thoms. Skand Col. VIII., 389. 
On firs. Common. 


2. 8S. mulsanti, Wat., Trans. Cl. VI., 62; S. limbatus, II., 254. 
On the sea banks. Not uncommon. 


3. S. pygmeus, Four.; S. parvulus, 1. ¢. 

‘** Hartlepool,” Mr. J. Hardy. 

4. 8S. nigrinus, Kug., 1. ¢. 
Beaten out of Scotch fir at Gosforth. <‘‘Hetton Hall, near 
Belford,” W. B. Boyd, Esq. | 
5. 8S. ater, Kug., l. ¢. VI., 62. 
Sea banks near Blyth and Hartley. Rare. 
6. S. lividus, new sp. 

Suboval, convex, slightly shining, somewhat densely covered 
with short griseous pubescence, finely and evenly punctured, livid 
testaceous, the head and claws black, thorax and suture obscurely 
fuscous. Length, half a line. 

Smaller, more oval, much more finely and evenly punctured 
than S. discoideus, to small pale examples of which it bears a 
superficial resemblance. 

I have seen only one specimen of this insect, which I took on 
the sea banks near Hartley in April, and with which no descrip- 
tion known to me fully agrees. 


RHIZOBIUS, Steph. 
1. R. litura, Fab., Trans. Cl. IT., 255. 
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COCCIDULA, Kug. 
1. C. rufa, Herbst, 1. c.; C. scutellata, 1. ¢. 


ENDOMYCHID/. 
ENDOMYCHUS, Panz. 


1. FE. coccineus, Linn., 1. c. 251. 


MYCETAA, Steph. 
1. WM. hirta, Marsh.; M. fumata, 1. c. I., 89. 


ALEXIA, Steph. 


1. A. pilifera, Mill., Nat. Hist. Trans. L., 138. 
Whittle Dene, in June. Rare. 


CORYLOPHIDA. 


CLAMBUS, Fisch. 


1. C. minutus, Sturm, Trans. Cl. IV., 176. 
In rejectamenta on the banks of streams, &c. 

2. C. armadillo, De Geer, 1. c. I., 76, et II., 274. 
On hot beds, &e. Common. 


- 8. C. pubescens, Redt., Nat. Hist. Trans. I., 324. 
Seghill Dene, in May. Rare. 


COMAZUS, Fairm. 


1. C. dubius, Marsh.; Clambus enshamensis, Steph. Manual, 
107. 
Rare. Sea coast, near Hartley. July. 


TRICHOPTERYGIDAi.* 


TRICHOPTERYX, Kirby. 


1. T. thoracica, Sturm, pl. CCCXXIL., fig. 4. 
I have seen two local examples only. 


* The Rey. A. Matthews, M.A., whose knowledge of these minims is unrivalled, kindly 
named for me our local species of this most difficult family, which contains the smallest of 
our indigenous beetles, many of them not larger than the full stop which closes this sentence. 
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2. TT. atomaria, De Geer, |. c. fig. 3. 
Common. 


3. T. fascicularis, Herbst, Erich. Ins. Deutsch. III., 19. 
Very rare. 
4. T. lata, Motsc., Rev. A. Matthews, Ent. Mon. Mag. I., 174. 
Gosforth and elsewhere. Rather uncommon. 
5. IT. grandicollis, Mann., Erich. 1. c. 20. 
Rare. I have only seen two local specimens. 
6. TT. sericans, Mann., Rev. A. Matthews, l. ec. 175. 
Also very rare. 
feel. picicorms, Mann., I. ¢. 
I have six local specimens. 
8. T. Chevrolatii, Allib., 1. c. II., 241. 
Rare. 
9. T. Montandonii, Allib., 1. ce. 
Very rare. 
NEPHANES, Thoms. 
1. N. Titan, Newm.; N. abbreviatella, Thoms. Skand. Col. 
VES, LOW: 
Also very rare. 
PTILIUM, Erich. 
1. P. foveolatum, Allib., Rev. A. Matthews, 1. ce. 242. 


Rare. 


2. PP. concolor, Sharp, Nat. Hist. Trans. I., 324. 
*“Yetholm. Common,” G. R. Crotch, Esq. 


PTENIDIUM, Erich. 
1. P. punctatum, Gyll., Thoms. 1. ¢. 109. 


Amongst algz on the coast, and once at Long Benton. 


2. P.nitidum, Heer; P. pusillum, Erich. Ins. Deutsch. IIT., 
35. 
In woods, &e. Common. 


3. P. evanescens, Marsh.; P. apicale, 1. c. 36. 
On hot beds, &e. Common. 
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4. P. fornicetorum, Kraatz, Zoologist, 7975. 


Very rare. 


5. P. Vankoviezii, Matthews, Ent. Mon. Mag. VII., 152; P. 
intermedium, Wank. 
A single specimen only. 


LATHRIDUDA. 
HOLOPARAMECUS, Curtis. 


1. H. singularis, Beck.; H. depressus, Trans. Cl. I., 91. 
Newcastle and Sunderland. 


LATHRIDIUS, Z7/. 


1. L. lardarius, De Geer, 1. c. 92. 
2. L. angusticollis, Humm., |. ¢. 


3. L. nodifer, (Westw.) Steph., 1. ¢. V., 55. 
Within the last few years this curious creature has become 
quite common with us. 


A. L. minutus, Linn., 1. c. 1., 92; L. testaceus, 1. ¢. 


5. LL. transversus, Oliv., 1. ¢. 


CORTICARIA, Marsh. 


1. C. punctulata, Marsh. ; C. pubescens, 1. e. 


2. CC. crenulata, Gyll., 1. c. 938. 
Not common. 


C. denticulata, Gyll., 1. c. VI., 62. 


C¥ serrata, Payk., 1. ¢. VI., 62. 


C. cylindrica, Mann.; C. borealis, 1. ¢. III., 89. 
Sea banks. Not rare. 


7. C. ferruginea, Marsh., 1. c. 1., 98; C. elongata, W. C. 
8. C. gibbosa, Payk., Trans. Cl. I., 93. 
9. C. fuscula, Gyll.; C. transversalis, 1. c. 


3. 
4. (C.fulva, Chev.; C. linearis, 1. c. I., 98. 
5. 
6. 
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PSELAPHIDA. 
PSHELAPHINA. 


PSELAPHUS, Herbst. 


1. P. Heisei, Herbst, Denny, Mon. p. 55, pl. IX., fig. 2. 
Near Hartley and Gilsland. Rare. 


BRYAXIS, Leach. ~ 


1. B. fossulata, Reich., Denny, 1. c. p. 37, pl. VIII., fig. 1. 
Banks of the Irthing. Rare. 


2. B. hematica, Reich., Denny, |. c. p. 88, pl. VIIL., fig. 2. 
With the last. Also rare. 


3. B.juncorum, Leach, Trans. Cl. II., 96. 
Common. 


BYTHINUS, Leach. 


1. B. glabricollis, Denny, (?) 1. ¢. 97. 
‘In moss from the Ravensworth Woods,” Mr. J. Hardy. 


2. B. puncticollts, Denny, |. c. 
Not uncommon. 


3. B. bulbifer, Reich., 1. c. 
In moss, &c. Not rare. 


4. B. Curtisii, Leach, 1. e. 
‘In moss from Gibside,” Mr. J. Hardy. 


5. B. securiger, Reich., 1. c. 
Ravensworth and near Gilsland. 


EUPLECTUS, Leach. 


1. E. nanus, Reich., Faune France. I., 366. 
Common. 


2. EH. minutus, Marsh., Steph. Ilust. Mand. V., 97. 
‘Durham,’ Ornsby’s Durham. 


H 
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APPENDIX. 


PHL@OPHILUS, ( Wat.) Steph. 
1. P. Edwardsti, (Wat.) Steph., Trans. Cl. I., 89. 
Rare. 
ASPIDOPHORUS, Lair. 
1. A. orbiculatus, Gyll., 1. c. Il., 165. 
Rare. 
MURMIDIUS, Beck. 


1. WM. ovalis, Beck., Ent. Ann. 1870, 119. 
Found alive, many years ago, in Bengal rice. 


PHLG@OBIUS. 


1. P. griseus, Cr. Cat. 
Taken in Sunderland by my friend Mr. W. Peacock. 


During the time this revision has been in the press, the fol- 
lowing seven species have been added :— 


1. Bolitochara lucida, Grav., Kraatz, Ins. Deutsch, II., 39. 
Wooler, Castle Eden, Gilsland, &. In agaricis. 


2. Aleochara bipunctata, Oliv., 1. ¢. 91. 
Long Benton. Very rare. June. 


3. A. villosa, Mann., (?) 1. ¢. 94. 
Long Benton. One specimen only. 


4. Gyrophena, nu. sp. (?); G. lucidula, Trans. Cl. V., 54. 
Not lucidula, probably new? Near nana, but much smaller. 
North Seaton, in agaricis. 


5. Homalium brevicorne, Erich., Gen. et Spec. Staph., 884. 
From fungi on alder, near Wooler, Mr. J. Hardy. 


6. Cholera coracina, Keln., Murray, Ann. Mag. Nat. Hist. 
July, 1856. 
Near Wooler. Very rare, Mr. J. Hardy. 
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7. Atomaria ruficornis, Marsh., Woll. Trans. Ent. Soc. Lond., 


1857. 
Long Benton. in June, but very rarely. 


Note.-—The above will increase the number of our local species to one thousand five hun- 
dred and twenty-seven. Of these a few, perhaps half-a-dozen, are from places (Talkin 
Tarn, Lanercost, and Yetholm) not within, but very close to our limits. This I have done 
to record the occurrence of very rare insects, or of species which are certain to be found in 
our district when similar localities are examined. 
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Il.—Report on a Collection of Annelids dredged off Northumberland 
and Durham. By W. C. McIntosu, M.D., F.L.8.* 


Sponces, zoophytes, molluscs and crustaceans may be preserved 
by drying, and the majority of the species successfully identified 
thereafter without much trouble, but the study of the annelids 
can only be carried out by their preservation in spirit, which 
ought to be of the strongest and purest description; and the 
specimens require frequent changing, especially if large. Above 
all, only one or two should be put into each bottle of spirit on 
the collecting-ground. Nothing is more common than to find, 
for example, Terebelle, which have been grouped in a bottle, 
converted into a brownish pulp, in which even the individuals 
are scarcely distinguishable. No doubt with care such may be 
identified by the aid of the curious chitinous hooks and bristles, — 
but the condition of the specimens for all other purposes is 
most unsatisfactory. 

For an opportunity of examining the present collection I am 
indebted to Mr. G. 8. Brady, the President, who kindly offered 
me the use of the specimens some time ago. 

The Turbellarians are represented by a few Planarie, amongst 
which the widely distributed EKurylepta vittata of Montagu is 
conspicuous. It is very abundant on our southern coasts and 
the Channel Islands, between tide-marks. Two swimming Ne- 
merteans, the Planaria angulata of O. F. Miiller, and the Om- 
matoplea pulchra of Dr. Johnston, occur in the deep water off 
Tynemouth ; and the beautifully banded Meckelia annulata of 
Montagu was procured in the Whitburn boats. This species is 
found amongst the tidal rocks as well as in deep water, and in 
this case the ventral white longitudinal line was present. 

The only representative of the marine leeches is Pontobdella 
muricata, from Berwick Bay. 

It would appear, from the following list of the Annelida, that 
the specimens had chiefly been procured by dredging, and there- 
fore many of the common littoral forms are wanting. I do not 


* This collection consisted chiefly of specimens obtained during the several dredging ex- 
peditions conducted under the direction of the Tyneside Naturalists’ Field Club. 
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know that any marked features, as regards the distribution of 
the species, are elicited by an examination of this collection ; but 
the water off Tynemouth is certainly rich in the rarer forms, 
such as Nychia cirrosa, Ophiodromus vittatus, Sabellides octocir- 
rata, Pista cristata, and Trichobranchus glacialis. Some of these 
are especially characteristic of the deep water (with a muddy | 
bottom) off the western coasts of the Hebrides and the Shetland 
Islands, and they are less frequently met with on our eastern 
coasts. 

A specimen of Lepidonotus squamatus had forced itself when 
alive into the tube of Protula, so that in the preserved condition 
its appearance was very much altered. 


In the following list :— 

A. Refers to the deep water off Tynemouth (twenty-five fa- 
thoms), occasionally from forty to fifty miles S. and §.K. 

B. Five to six miles off Marsden : twenty to thirty fathoms. 

C. Near Holy Island: twenty-five to thirty-five fathoms. 

D. Thirteen miles off Seaham: twenty to thirty fathoms. 

EK. Coast of Durham. 


A. | B. | C. | D. | E 
Euphrosyne foliosa, Aud. §& Ed. .........0.:..00+ su) es 
PAPE OMT ERACULCAL A. Ly. We. ascleaivslemsecerisacesenenees Bae thee 
Lepidonotus squamatus, LD. ........2:..ccceeeee eens ANI ye 
INirdaven GinRose JAM, ccopeecossaoedopponsndoscononcenc * 
Harmothoé imbricata, L. ........-....cseeeeenee eens 50 I) 
Polynoé longisetis, Gr. ..........0.c0eceeeeerevencees * ee 
Halosydna gelatinosa, Sars ........2:000eceeceeee 506: || 
DHHENelAaIs Ody SOkNSES \e dateee sce aoae sees occ -clees * 
Rholoegminmtan Habre ssstaccee essa -cereescenera=s xe lees Hise 
INep ni hity a COSCd yh OD Toe iacmtarenat seve ase oeele neice en westilbrane vere 
Notophyllum polynoides, Girst. ............2:000 To eames 
Ophiodromus vittatus, Sars ............0.cseeeeeees Bean loans | eeee las 
Sylis ranma ais! Wi sec eecasesccmwecteaseeserese PU Lae lls 
Notocirrus scoticus, Mel. .0.....ccccecceceec eee eees eral recoat teers eee 
INGreisnpel aon Cab Mice vane scadec ot cacemsengunseseres sels es 
Leodice norvegica, D..........:.:sccsesceeseeneeeeaens rad hee 
Nothria conchylega, Sars ..........cscceseeeeeeeeree * 
Hyalineecia tubicola, Miill. -..........cecceseeeee ees Na liietitee lear a ities 
Goniada maculata, Girst. ...........s05..02 sheen ene le) Meee ace 
Mone mordmanwi,) Mor... .v2..0. cure esenscesctneres * 
Gly Cevancapitatiane CH7Sis s.cse. se cccsessceacessoermde % 
CIV Cera OO GRIT GTN cscpitigcas cet as tancidnciitiledaneige oe = Hl Aaaciel) cone 
AVICIACUMICL AU. Or Las. occ sear osccsceseneearen Fal dea | eon emo Pose 
Scoloplostarmigery Mall, ci... ccceltececcseneees oA eal eee Oe inde 
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A. | B.C. Dee 

Ophelia limacina, A. B............c.ceceeseece eee eee ont Hecees ae 
Eumenia jeffreysti, Ucl.  .........cecseeeeeeenee eens 3p) eee 
iH phesialeraciis. i selus peosemssseetect ences asessses x 
Trophonia plumosa, Mill. ............00:220eceeeeees xe | éoneigll eee eee 

of) PIANC aR Mr stercseseon acvsnocs- see .ce once ove | see ease me 
Scolecolepis cirrata, Sars .........::.cesceeeaseeeeee aoe fuesh lt eeeml ene 
Cirratalusicimatus sill pe cence sss sma. ese> se elemenee * ot 
CanitellaveapitatawHOussmressseessoeee ers seceesecce a * 
Ammochares ottonis, Grube ...........1.ceeeeseeeee 5g) pee eae 
Amphictene auricoma, Miill. ............6.000.00000 |Sscereuel i see a) mee 
Amphicteis gunneri, Sars ............s.0.ceeeee eee gece | 
Sabellides octocirrata, Sars ...........ceeceeesenees x 
Amphitrite cirrata, Will. ..........0.:ececeeeeeeeeee || cies, || accel een 
Terehella henluseMalyelliy-cc-wceor cee setet ares cow [onde Steg ee 

pee littoralisss (tubes) weceeeeeeeeeecnase tees rea prPem Wasor rors) ll 5c 
Nicolea zostericola, (frst. ......... Moeeecannoser dene poet aoe tere 
TRIBE (GU SIRN Ey JKHIL” Sccagecscesosue adocneneseasane nce | aide eee 
Uhelepus'ciremnatus, Pavia) cnceeeeee ees sse scenes spied atl 2 
Trichobranchus glacialis, Wr. ...........-.....0.6+ aml Rosie 
Terebellides stroemii, Sars .................0eeeeeeee case) || are tory | eee 
Sabella peniedllus; 7... .23h. cc ccecee-cee sce seecearere oc MSDS) RIE ea 
Chone infundibuliformis, Kréyer .................- Se yi|i cae] eeeeual eee ee 
Protulayprotensasy Gupecsescesases-seceen-seseceeeee ete Se ees 
Rilioranaamplexa, Bercy (se-osceesesteeccsesc oo ce - deals geet 


IIl.— Catalogue of the Echinodermata of Northumberland and 
Durham. By Grorce Hopex. (Plates I.—III., V.) 


SEVERAL years have elapsed since I was requested to prepare a 
catalogue of the Echinoderms of our coast. Year by year some 
progress has been made, but other duties having distracted my 
attention, the fulfilment of my promise has been unavoidably 
delayed ; still the work was not one that could be hurried, as 
unfortunately these animals had been almost neglected by our 
local naturalists, thus causing me to have to rely much on my 
own observations, it being necessary that I should collect and 
note for myself on as many points of our coast line as practicable, 
for it appeared probable that even on such a comparatively un- 
varied shore as reaches from the Tees to Berwick Bay, there 
might be differences to record. Living as I have done for se- 
veral years on the coast of Durham, my opportunities for dredg- 
ing and shore-hunting there have been all that could be desired, 
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and so far as this particular locality (Seaham) is concerned, I do 
not apprehend any species have been overlooked: south of this 
I have never collected. Fortunately, the northern part of our 
district was well investigated in 1862-3 and 1864 during the 
dredging expeditions of those years, when much valuable infor- 
mation and a number of species were obtained :* but for these 
expeditions, the long stretch of coast from the Tyne to Holy 
Island must have remained unexplored, so far as my personal 
experience was concerned, with the exception of sundry visits 
to Cullercoats during 1866. 

So far as I am aware, our much valued and talented friend, 
the late Mr. Alder, was the only one amongst us who systema- 
tically collected the Echinoderms of our coast. The Rev. A. 
M. Norman, Mr. G. 8. Brady, and Mr. Robert Embleton (of 
Beadnel) have, it is true, collected from time to time, but they 
have not given any special attention to these captures; for al- 
though Mr. Norman may be said to be our authority on these 
animals, his observations have been more particularly confined 
to the Shetland Seas, and I shall have to draw largely upon the 
most valuable observations he has published thereon. All of 
these friends have assisted me with information, for which I 
would here record my obligations. The late Mr. Alder kindly 
furnished me with a list of species which he had taken, or knew — 
had been taken, on the Northumberland coast: his list comprised 
twenty-nine species. Starting with it as my foundation, I have 
confirmed the names which he gave me,} and have added thereto 
(assisted by Messrs. Norman and Brady) other fourteen species. 
The total number of species known at this time to inhabit our 
sea is therefore forty-three, viz. :— 


(ORTON Gl ee sucpoadsdackeHstoc tric beineonoddbaaeeosaeee 1 
Ophiuroid cay aside assesee soostedsw.secemaeaee 12 
ING HETOLM Gales Reese ccs lastozeWnssusAnscccee cus tases' 11 
BENIN OME As awe. gave cogs shebeeeetassenkeaseecenss 10 
Mo lomhuroideatiewenseccesecc sect eat neeh ne oete sce 9 
43T 
* See reports of deep sea dredging on the coasts of Northumberland and Durham, in Nat. 


Hist. Trans. for 1864. 
¢ Excepting Thyonidium commune, which see. 


t I have adopted Mr. Norman's very excellent plan of summarising. 
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Contrasting this with the results given by Mr. Norman of the 
dredgings in the Shetland Seas, we are very far behind. He 
records— 


Grimord cate ceccmeeceeceecwctunacrceekeen wince eoee yy) 
Ophrinnoid ea eectaae csemameeen. coves cuh » bens chabert 14 
ING LOOM GA Me ceaeenckcccecc qecttes cou Geocereaeteaaee 17 
Tyo iia Yost Loy Rade Nea nel ase eRe ERM Rae at 15 
TEI LOMO EA poocacnosbaondnocdesneonasdbes 4eoxcanD 14 
go* 


Or nineteen more than we are able to do. Still, considering the 
extent of ground, and the varying and great depths they dredged 
over, with those extraordinary influences which tend to pro- 
duce a superabundance of animal life in these seas, as compared 
with our own, we cannot fail to fall far short. It is probable, 
however, that the list here given may compare favourably with 
the catalogues from other localities of a similarly restricted cha- 
racter. 

I am far from being satisfied with the state in which I am 
obliged to leave the Urasters (Asterias). Several ‘‘forms”’ have 
utterly defied my repeated attempts to define where one species 
may be said ‘‘to begin” and another ‘‘to end.” Hundreds of 
specimens have been collected and examined during the last few 
years. Sometimes it was thought they could be “split up” in 
consequence of marked differences which appeared important, 
at another time a doubt would occur, upsetting previous con- 
clusions. I fear, therefore, like other observers, I must leave 
them much as I find them, and avoid what undoubtedly would 
be a great evil—the setting up of specific distinctions which a 
more extended knowledge might subsequently upset. There are 
two or three very characteristic variations which commonly oc- 
cur on our coast. These will be described as varieties of Asterias 
rubens ; for until we can accurately fix a reliable and undeviating 
standard of specific characters, it is surely best to allow a margin 
for variation of species, which occurs to a greater or lesser de- 
sree amongst most animals. Bearing upon the question of the 


* There may perhaps be a doubt about one of these species, Asterias hispida. 
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discrimination and determination of species, some observers have 
endeavoured to establish specific characters from the variations 
in the form of the pedicellarie. In many instances these pecu- 
liar organs undoubtedly afford most valuable assistance, for even 
in the Urasters in several species those found on one are quite 
distinct from those found on another, still they so far resemble 
those of allied genera, that it would be unwise to base specific 
character on such slight grounds alone, even admitting the con- 
stancy of form which exists in the pedicellariz of certain genera 
and species. We have still much, if not everything to learn, 
respecting these organisms, and until we know more of their 
character and use, we must not attempt to base specific differ- 
ences upon a greater or smaller number of serrations upon the 
jaw-like appendages. Specific differences, that rest upon so fine 
a distinction, surely cannot be of much value to the student. 
Although this is scarcely the place to discuss the probable use 
of the pedicellariz in the economy of the animal, it may never- 
. theless be desirable that they should have a brief notice. Various 
have been the conjectures recorded upon this puzzling question. 
Some naturalists have assigned to them a similar office to that 
of the “‘avicularia”’ or ‘‘birds-heads’’ of the Polyzoa, ‘‘ being 
intended to seize minute animals and to hold them till they die 
and decompose as baits to attract clouds of infusoria, which, 
multiplying in the vicinity of the urchin, may afford it an abun- 
dant supply of food.’’* This is scarcely likely, for it is doubtful 
whether these animals prey upon infusoria; if they do, where 
would be the necessity for the powerful dental apparatus with 
which several of them are provided? And, further than this, 
as recorded in this catalogue, the writer has dredged numbers 
of urchins (H. esculentus and EH. neglectus) on the coast of North- 
umberland; these, on being cleaned, were found to be filled 
with small particles of marine alge which had been “ grazed”’ 
from a weedy bottom, where the animals had congregated in 
immense numbers. Again, those who are disposed to favour 
Mr. Gosse’s idea, might be asked to account for the absence of 


* Gosse. Evenings at the Microscope, p. 346. 
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pedicellariz upon certain starfishes, whilst species closely allied 
possess these organs: these without pedicellarie have precisely 
similar habits, and doubtless live upon the same food. This 
may be exemplified in Asterias violacea and Solaster papposa, 
both of which are found upon our rocks. The former is abun- 
dantly supplied with these organs, the latter is entirely without 
them. Forbes, in his “‘ History of British Starfishes,”’ makes 
frequent allusions to the feeding of these animals: in many 
cases, animals of considerable magnitude have been observed to 
be their food.* We must therefore, I think, seek for the func- 
tions of these organisms in a different direction; for with the 
evidence which can readily be adduced relative to the food of 
starfishes and urchins, it is unsatisfactory to assume they feed 
upon beings which no one can prove to be their prey. In the 
case of the Spatangide, however, there must be a reservation, 
not with reference to pedicellariz assisting in procuring food, 
but as to the food itself, for they undoubtedly imbibe an immense 
number of minute animals, possibly including infusoria. It is 
probable, however, that rhizopods form the principal part of their 
food, a Spatangus from Shetland (in the possession of the Rev. 
A. M. Norman) having been found to contain an incredible num- 
ber of the shells of these animals, and when we remember they 
are both found on the same kind of bottom, this is easily ac- 
counted for. With these facts before us we cannot, I think, re- 
gard the pedicellarie as a sort of “‘avicularia,”’ but may they 
not very properly be regarded as a modified form of tentacles ? 
Sensitive as they are in the highest degree, they may be so 
many ‘‘ organs of touch,” performing in the urchin (where they 
appear to attain their highest development) somewhat similar 
functions to the ‘‘ pimnated cirrhi’”’ of the Ophiuroidea, and, in 
a minor degree, similar duties amongst the Asteroidea, disappear- 
ing altogether in the Holothuroidea. But, with this theory, we 
have still to account for their absence in certain genera of the 
Asteroidea; for example, Solaster, Porania, and Cribrella. 

The classification and nomenclature employed in the following 


* See Hist. Brit. Starfishes, pp. 86, 88, 134, &c. 
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catalogue are those most carefully elaborated by the Rev. A. M. 
Norman, and proposed by him in a valuable paper published in 
1865.* Unfortunately, other duties have prevented Mr. Norman 
from giving us the concluding paper on the Echinoidea and Holo- 
thuroidea then promised. His recent paper on Shetland Echi- 
nodermst in part fills up this blank, although a local list, however 
good, cannot prove so valuable to the student as a monograph ; 
let us hope Mr. Norman may yet find time to conclude what he 
so ably planned and partly carried out. Naturalists, familiar 
only with the classification and nomenclature of Forbes, will 
observe the difference of this system. As to its soundness, I 
do not feel myself competent to decide; but it may be asked, 
why are Ophiothrix, Ophiocoma, Ophiopholis, and Amphiura (all 
of which Forbes grouped together under the genus Ophiocoma), 
placed between Antedon (Comatula of Forbes) and Ophiura, in- 
stead of the last named genus immediately following Antedon 
and the first named after Ophiura? I cannot help thinking all 
ends would have been served by leaving Ophiura where Forbes 
placed it, and following on with the several genera formed out 
of Ophiocoma. 

I have frequently to allude to the depth at which the various 
species are found, and I find, on looking over what is here re- 
corded, that thirty to forty-five fathoms is considered ‘“‘ deep 
water.’’ I would ask my readers to bear in mind, that on the 
coast of Northumberland and Durham this is really deep water. 
It is doubtful whether we could touch fifty-five fathoms between 
our coast and the Dogger Bank. My remarks must therefore 
necessarily have only a local meaning ; for after the recent deep 
Atlantic dredgings, any dredging on our coast ‘‘in deep water”’ 
sinks into insignificance. 


* On the Genera and Species of British Echinodermata. Ann. and Mag. Nat. Hist. 
Series 3, Vol. XV., page 98. 


+ Last report on dredging among the Shetland Isles. Brit. Ass. Report for 1868, p. 312. 
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Crass. ECHINODERMATA. 
OrpDER I. CRINOIDEA. 
Famity. ANTEDONIDA. 
Genus. ANTEDON, Fréminville. 


1. AntEpon rosacnus (Linck). (Rosy Feather-star). 


Comatula rosacea, Forbes. Brit. Starfishes (1841), p. 5. 


Cullercoats, rather rare, J. A. Embleton and Beadnel Bays, 
not rare, R. HK. Off Dunstanborough and Seaham, G. H. 


This is one of the rarest of our starfishes. Messrs. Alder and 
Hancock have obtained specimens from the Cullercoats fishing 
lines, and Mr. Embleton has taken it in Embleton and Beadnel 
Bays. When dredging off Dunstanborough Castle in July, 1864, 
in company with the Rev. A. M. Norman and Mr. D. O. Drewett, 
we obtained three specimens from a rocky ledge in about twenty- 
five fathoms. This, taken in connection with Mr. Embleton’s 
remark, ‘‘not rare,”’ leads me to suppose it is local in its habitat: 
certainly it is very rare on the Durham coast; for, so far as I 
am aware, only one specimen has been taken (by Mr. G. 5. 
Brady and myself) off Seaham, in about thirty fathoms. 


Orper Il. OPHIUROIDEA. 
Famity. OPHIURIDA. 


GENuS. OPHIOTHRIX, Miller and Troschel. 


1. OpHroTHRix FRAGILIS (Miller). (Common Brittle-star). 


Asterias fragilis, Miller. Zool. Dan. III., p. 28. PI. 
XCVIII. 


Ophiocoma rosula, Forbes. Brit. Starfishes, p. 60. 
Ophiothrix rosula, Forbes. Trans. Linn. Soc., Vol. XIX. 
(1845), p. 151. 


Very common all along the coast, Seaham to Holy Island, 
G. H. Common, J. A. 
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This is perhaps the commonest, but at the same -time one of 
the handsomest of our ‘‘brittle-stars.”’ It is very abundant on 
the rocky portions of our coast, and is taken from low-water 
mark to thirty-five fathoms, and even deeper water, according 
to the nature of the bottom. On the Durham coast its peculiar 
habitat is about twenty to twenty-five fathoms: from this depth 
large masses of Alcyonium digitatum are brought up by the fish- 
ing lines: these in many cases are covered with this species of 
brittle-star, which possibly preys upon the zoophyte. In its 
young state it is very plentiful on the sponges, which encrust 
the dark tidal caverns found in our Magnesian Limestone rocks. 


Genus. AMPHIURA, Forbes. 


1. Ampurura Fitirormis (Miller). (Thread-rayed Brittle-star). 


Ophiocoma filiformis, Forbes. Brit. Starfishes (1841), 
p. 40. 

Amphiura filiformis, Sars. Bidrag til Kundsk. om Mid- 
dlehavets Littoral Fauna, p. 84. 


Northumberland and Durham coasts, frequent from deep 
water, G. H. 


This species is generally distributed along our coast, and in 
considerable numbers. It is seldom indeed that a dredge comes 
up from a suitable bottom (mud and sand) without fragments of 
the rays being obtained: owing however to its excessive fragility, 
it is rarely obtained in a perfect state. It is abundant off Seaham 
in about twenty-five to thirty fathoms. I have never obtained 
it from the fishing lines, the principal medium by which we have 
been made acquainted with so many forms of marine life from 
our sea: it is not surprising, therefore, that it should, during so 
many years, have escaped notice, though it is by no means un- 
common. The Rev. A. M. Norman was the first to record its 
presence on the Durham coast, having obtained fragments from 
the stomach of haddocks. It was next dredged off Seaham in 
twenty-five to thirty fathoms on a soft bottom, in August, 1861. 
Since this time it has invariably occurred in dredging from a 
similar depth and bottom. With us it appears to be found only 
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in water of about this depth, never having taken it within twenty- 
five fathoms. Owing to the extraordinary length and delicacy 
of the rays, and the readiness with which they are severed from 
the small fleshy disc, I have never yet obtained a really perfect 
specimen. 


2. Ampuriura Caras (Horbes). 


Amphiura Chiati, Forbes. Trans. Linn. Soc., Vol. XIX. 
(1845), p. 151. Pl. XIV., figs. 14-18. 


Amphiura Chiaju, Sars. Bidrag til Kundsk. om Middle- 
havets Littoral Fauna, p. 86. PI. I., figs. 8-10. 


Amphiura Chiaju, Liutken. Addit. ad hist. Ophiu. Forste 
Afdeling (1858), p. 56. Pl. II., fig. 11. 


Rather rare on our coast, G. H. 


This species is sometimes taken along with the preceding. It 
may be readily distinguished from A. filiformis by the presence 
of six distinct circular scales, one occupying the centre of the 
disc (on the dorsal surface), the others being arranged round it. 
It was found for the first time on this coast im dredgings from 
twenty-five to thirty fathoms off Seaham in 1862. Since then 
it has been occasionally taken in an imperfect condition in the 
same locality. It was also obtained in Berwick Bay, during the 
dredging expedition of 1864. 


3. AMPHIURA ELEGANS (Leach). (Gray Brittle-star.) 
Ophiura elegans, Leach. Zool. Mise., Vol. II. (1815), 
p. 57. 
Ophiocoma neglecta, Forbes. British Starfishes (1841), 
p- 30. 


Amphiura neglecta, Forbes. Trans. Linn. Soc., Vol. 
XIX. (1845), p. 150. 


Common within tide marks, J. A. 


Common between tide marks, under stones, and amongst the 
roots of Corallina officinalis. It is found of larger dimensions on 
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the Northumberland than on the Durham coast. Several ex- 
amples have also occurred from twenty to thirty fathoms, both 
from the fishing lines and dredged. These are usually of a much 
lighter colour than those found between tide marks, but do not 
differ in other respects. This species would thus appear to have 
a wide distribution. 


4. Amputura Batu (Thompson). (Ball’s Brittle-star). 
Ophiocoma Ballii, Forbes. Brit. Starfishes (1841), p. 35. 
Ophiocoma Goodsiri, Forbes. Brit. Starfishes (1841), 

p- 57. 


Amphiura Ball, Sars. Bidrag til Kundsk. om Middle- 
havets Littoral Fauna, p. 98. 


Cullercoats, deep water, not uncommon, J. A. 


Very common all along our coast in ten to twenty-five fathoms, 
usually inhabiting the crevices and holes of stones which are 
brought up from that depth. On the Durham coast, the per- 
forated Magnesian Limestone from deep water contains large 
numbers. It is a remarkably handsome species, the transverse 
bands contrasting in a pleasing manner with the ground colours . 
of the rays. Remarkably fine specimens were dredged near the 
Farne Islands during the expeditions alluded to. 


Genus. OPHIOCOMA, (Agassiz.) 


Oputocoma nicRrA (Miller). (Granulated Brittle-star.) 


Asterias nigra, Muller. Zool. Dan. III., p.20. Pl. XCIIZ., 


figs. 1-4. 
Ophiocoma granulata, Forbes. Brit. Starfishes (1841), 
p- 50. 


Embleton Bay, not uncommon, R. HE. Berwick Bay, rare. 
Off Dunstanborough (twenty-five fathoms), very abundant, 
Seaham, rather rare, G. H. 


This species is as rare on some parts of our coast as it is com- 
mon on others. During the several years I have collected on 
I 
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the Durham coast (Seaham) I have scarcely obtained a dozen 
specimens. In Berwick Bay it is rare, but off Dunstanborough 
it is certainly ‘‘at home.”’ My experience of this spot, so fam- 
ous for starfish, is only of about three hours duration; but during 
that short period, we dredged more brittle-stars than one ordi- 
narily sees in as many years. From what the Rev. A. M. Nor- 
man, Mr. Drewett, and myself could judge (from the ‘‘ behaviour” 
of the dredges), there is a narrow scarp of extremely rough 
ground, which runs out to the north-east (or thereabouts) about 
three miles off the castle: this spot is literally ‘‘ alive’ with 
Ophiothrix fragilis, and Ophiocoma nigra. Hach time the dredge 
came up there were scores upon scores of these species writhing 
and twisting amongst the zoophytes, &c., with which the net 
was filled. 


Genus. OPHIOPHOLIS, Miller and Troschel. 


1. OpuiopHotis acuLEata (Miller). (Daisy Brittle-star.) 
Asterias aculeata, Miller. Zool. Dan. III., p. 29. PI. 
XCIX. 


Ophiocoma bellis, Forbes. Brit. Starfishes, p. 35. 


Ophiopholis aculeata, Liitken. Addit. ad hist. Ophiuri 
Forste Afdeling (1858), p. 60. Pl. II., figs. 15, 16. 


Embleton Bay, rare, R. E. Cullercoats, deep water, rather 
rare, J. A. Seaham, rather rare. Berwick Bay, rather rare. 
Holy Island, between tide marks (one specimen). Off Dunstan- 
borough (twenty-five fathoms), frequent, G. H. 


This beautiful species, although generally distributed, is some- 
what rare on this coast. I have only obtained from twelve to 
twenty specimens at Seaham, although the fishing lines and 
dredge have afforded constant opportunities of procuring it. 
During a couple.of hours spent in searching Holy Island rocks, 
in July, 1865, a single specimen was found near low water 
mark—the only instance in which I have obtained it within tide 
marks on this coast. Its usual habitat is a depth of from fifteen — 
to thirty fathoms on a rough bottom, and usually associated 
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with Ophiothrix fragilis and Amphiura Balliit. When dredging 
off Dunstanborough Castle, on the occasion just alluded to, no 
less than ten specimens were obtained in about three hours, two 
or three of which were finely coloured and of large size, each 
ray measuring over three inches, which gives nearly seven inches 
from tip of one ray to the tip of that opposite. The largest 
specimen in my collection from the Durham coast only measures 
four inches. 


Genus. OPHIURA, (Lamarck.) 


1. Opuiura LAceRTOSA (Pennant). Common Sand-star. 
Asterias lacertosa, Pennant. Brit. Zool., Vol. IV., p. 63. 
Ophiura texturata, Forbes. Brit. Starfishes (1841). 


Embleton Bay, not uncommon, R. E. Cullercoats, not com- 
mon, J. A. Durham coast, fifteen to thirty fathoms, frequent, 
G. H. . 


This fine species is frequently brought up by the dredge and 
fishing lines, usually from a sandy bottom. Immature indivi- 
duals are often found in shallow water (six to fifteen fathoms) 
associated with O. albida, for which they may be mistaken : ma- 
ture forms are rarely found except in deep water (twenty to 
forty-six fathoms). A specimen in my collection measures nine 
inches from tip to tip. 


2. Oputura ALBIDA (Forbes). Lesser Sand-star. 


Ophiura albida, Forbes. Brit. Starfishes (1841). 


Embleton Bay, rare, R. EK. Cullercoats, not uncommon, J. A. 
Farne Islands and Berwick Bay, twelve to forty fathoms, fre- 
quent. Durham coast, six to twenty-five fathoms, very com- 
might, G., EL. 


This generally distributed species is very common on the Dur- 
ham coast. It has frequently happened that in one morning I 
vhave had from fifty to seventy specimens brought me by a fisher- 
man, which he had picked off his hooks. It is also obtained in 
great abundance by the dredge in from six to twenty fathoms ; 
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beyond this depth it is not so frequently met with. It is by far 
the commonest of the sand-stars. 


3. Opurura arrinis (Liitken). 


Ophiura affinis, Liitken. Addit. ad hist. Ophiu. Forte 
Afdeling (1858), p. 45. Pl. IL., fig. 10. 


Ophiura Normani, Hodge. Trans. Tyneside Nat. Field 
Club (1863), Vol. V., p. 296. Pl. XVI. 


Durham coast, six to twenty-five fathoms, common. Berwick 
Bay and Farne Islands, twelve to forty fathoms, frequent, G. H. 


This recent addition to our fauna was made known in the 
Tyneside Transactions for 1863, under the name of Ophiura 
Normant. It was however subsequently discovered that Liit- 
ken, the Danish naturalist, had taken it two years previously, 
and named it O. affinis. It is a pretty and interesting species, 
which had escaped notice on our coast, although common. Re- 
markably fine specimens were obtained in Berwick Bay during 
the several dredging expeditions under the auspices of the Brit- 
ish Association. The Rev. A. M. Norman has specimens from 
the Clyde, and also from Shetland. 


4. Opniura squamosa, Liitken. 


Ophiura squamosa, Litken. Addit. ad Ophiu. Forste 
Afdeling (1858), p. 46. Pl. I., fig. 7. 


Cullercoats, very rare, J. A. Berwick Bay, twenty-five to 
forty fathoms, rare. Durham coast, very rare, G. H. 


This is undoubtedly the rarest of our sand-stars. It was first 
recorded as British in the dredging reports for 1863, although, 
as then stated, it was known to Mr. Alder and myself from two 
specimens which we had previously obtained from the fishing 
lines—he at Cullercoats—myself at Seaham. Mr. Norman has 
since informed me he had a single specimen from the dredging 
expedition of 1862. It was not taken during the last trip, 
although operations were mostly confined to the spot near to 
which nine or ten specimens were obtained in 1868. 
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Orpver III. ASTEROIDEA. 
Famiry. ASTROPECTENIDA. 


Genus. ASTROPECTEN, (Linck.) 


1. ASTROPECTEN IRREGULARIS (Pennant). Butthorn. 


Asterias wregularis, Pennant. Brit. Zool., Vol. IV., p. 
Gi Pl ove 


Asterias aurantica, Miller. Zool. Dan. Ill., p. 3. Pl. 
LXXXIII. (but not A. aurantiaca of Linnezus.) 


Asterias aurantiaca, Forbes. Brit. Starfishes (1541). 


Astropecten Miillert, Miller and Troschel. Weigmann’s 
Archiv., 1844, X., p. 181. 


Deep water, frequent, J. A. Holy Island, Dunstanborough, 
Cullercoats, Whitburn, Seaham, G. H. 


This species appears to be generally distributed along our 
coast, being frequently brought up by the dredge and fishing 
lines from moderately deep water (twenty to thirty fathoms). It 
is a handsome form, remarkable for the regularity and beauty 
of its species. Mr. G. 8. Brady obtained two monstrosities; in 
each specimen one of the rays, at about a third of the distance 
from the tip, is bifurcated, each portion presenting all the regu- 
larity of the other rays: one of these specimens measures four 
inches from tip to tip, an unsually large size for this coast. Mr. 
Brady obtained these varieties at Whitburn. One of them pre- 
sents an important variation of the spines forming the “‘ paxille,”’ 
which on the dorsal surface of those usually obtained are agglo- 
merated together in the form of little beads, which lie side by 
side in a single row, and form an elevated margin round each 
ray. In the specimen under consideration from each of these 
‘‘paxille’’ are produced one to four small spines of a conical 
form: some of the rays have these spines more strongly deve- 
* loped than the others. I incline to think this is a species dis- 
tinct from A. irregularis, but do not feel justified in separating it 
until I have had an opportunity of examining the variety in a 
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living state. The variation is so considerable that I cannot re- 
concile myself to the idea that it is merely an abnormal growth 
of the ‘‘ paxille”’ characteristic of the well known species. 


Genus. LUIDIA, (Forbes.) 


1. Luria Sarst (Diiben and Koren). 


Luidia Sarsti, Diiben and Koren. Afversight af Kongs. 
Vetensk Akad. Forh 1844, p. 113. 


Luidia Savignyi, Diiben and Koren. Skand. Echinod., 
p. 254. Pl. VIIL., figs. 28, 24 (but not L. Savignyt, 
Audouin). 


LTwidia Sarsit, Sars. Bidrag til Kundsk. om Middleha- 
vets Littoral Fauna, p. 102. 


Not uncommon, J. A. Berwick Bay and Seaham, rather rare, 
Gage. 


Somewhat rare on the Durham coast, odd specimens only 
being occasionally taken by the dredge at Seaham, all rather 
small. It however appears to be common off Cullercoats; for 
in the autumn of 1866, when staying there, I obtained numerous 
very fine specimens, many of them of large size, certainly much 
finer than any I had obtained from other localities. The fisher- 
men brought large numbers in upon their hooks ; owing however 
to the rapidity with which this species dismembers itself, only a 
limited number were obtained in a perfect condition. 


Famity. SOLASTRIDA. 
Genus. SOLASTER, (Forbes.) 


1. Soxaster papposus (Linneus). Sun-star. 


Solaster papposa, Forbes. Brit. Starfishes, p. 112. 


From fishing lines and within tide marks, common, J. A. 


Often taken by the dredge on the Durham coast in ten to 
twenty-five fathoms. On the rocky parts of our shores it is also 
frequent between tide marks. It is a very handsome species: 
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carefully preserved specimens present the most beautiful arrange- 
ment of spines (on the under surface) of any species with which 
T am acquainted. 


2. SoLasteR ENDEcA (Linngus). Purple Sun-star. 


Solaster endeca, Forbes. Brit. Starfishes, p. 109. 


Fishing boats, not uncommon, J. A. Rare at Seaham, fre- 
quent at Cullercoats, G. H. Whitburn, G. 8. B. 


Rather rare at Seaham; during the last ten years I have not 
obtained more than five or six specimens. At Cullercoats it is 
frequently brought in by the fishing lies: I have remarkably 
fine specimens from that locality. . 


Genus. GONIASTER, (Agassiz.) 


1. GowntastER pHyGianus (Parelius). Knotty Cushion-star. 


Asterias phygiana, Parelius. Act. Nidras. IV. Pl. XIV., 
fig. 2. 


Goniaster equestris, Forbes. Brit. Starfishes, p. 125. 


Goniaster Abbensis, Forbes. Ann. Nat. Hist., Vol. XI. 
(i823)yp. 28: BIO VA. 


Deep water, rare, J. A. 


The trawling boats, fishing in deep water far out at sea, fre- 
quently bring in numbers of this species: a few years ago it was 
considered rare on our coast. The pedicellarie are very pecu- 
liar, no fleshy stem being visible; neither do they, as in neigh- 
bouring forms, originate from the investing skin of the starfish, 
but issue from oblong slits in circular plates forming portions of 
the hard integument: these plates are similar to those support- 
ing the spines, both being fringed with minute tubercles: these 
characters are best seen on the under surface, where a row of 
pedicellarie runs down each side of the avenues, each being 
placed in a slightly oblique position. On removing one of the 
' pedicellariz a large cavity is disclosed, frequently the tenth of 
an inch long by about half that breadth: this opening commu- 
nicates with the inside of the Goniaster. The forceps vary in 
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size, sometimes attaining nearly the eighth of an inch; they are 
stout, compact, and slightly concave. 


Genus. CRIBRELLA, (Agassiz.) 


1. CRIBRELLA SANGUINOLENTA (Miiller). Eyed Cribrella. 
Asterias sanguinolenta, Miller. Zool. Dan. Prod., No. 234. 
Cribella oculata, Forbes. Brit. Starfishes (1841), p. 100. 


Embleton Bay, not uncommon, R. EH. Cullercoats, within 
tide marks, not uncommon, J. A. Durham coast, within tide 
marks, and also from low water to six fathoms, frequent. Holy 
Island, within tide marks, common, G. H. 


A generally distributed species: larger specimens are obtained 
within tide marks on the Durham coast than from a few fathoms 
depth. I have there never taken these in deeper water than 
about six fathoms, but on the Northumberland coast it appears 
to have a greater range. There are two or three varieties, pos- 
sibly however age may have to do with the difference in appear- 
ance; their respective dimensions favour this opinion. 


Famity. ASTERIADAL. 
Genus. STICHASTER, (Miller and Troschel.) 


1. SricHastEeR RosEus (Miiller). 
Cribella rosea, Forbes. Brit. Starfishes (1841), p. 106. 


Stichaster roseus, Sars. Oversigt af Norges Echimoder- 
mer (1861), p. 86. 


A single specimen of this beautiful species was taken in Bead- 
nel Bay, some years ago, by Mr. Embleton. Another specimen 
was taken during the dredging expedition of 1862 also on the 
Northumberland coast. I have never heard of its occurrence on 
the Durham coast. I think it may be safely considered our 
rarest starfish. 
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Genus. ASTERIAS, Linneus. 


1. AsrERtas RUBENS, (Linn@us.) Common Cross-fish. 


Uraster rubens, Forbes. Brit. Starfishes (1841), p. 83. 


Fishing boats, common, J. A. Common all along our shores 
generally, from a few fathoms to deep water, G. H. 


This and the following species are united by some authors: I 
think however we have sufficient grounds for separating them, 
their habitat and the form and character of the spines being quite 
distinct. The genus is altogether a puzzling one, and one in 
which it is very difficult to set up distinctive characters by which 
readily to distinguish one species from another, excepting in 
those examples which there is no mistaking. A. rubens runs off 
into several variations ; but whether they are really distinct spe- 
cies, or mere varieties, it is difficult to decide. I may however 
state I have three strongly marked varieties, in addition to what 
I take to be the typical form, viz. :— 


1. Asterias rubens, var. hispida. Asmall, squat, neat form, 
of which I have specimens dredged in deep water 
off Northumberland and Durham. They appear 
mature individuals, although they are only about 
half an inch across. 


2. A. rubens, var. attenuata. A slender smooth form, spar- 
ingly furnished with spines, very distinct in charac- 
ter, obtained by dredging in Berwick Bay thirty to 
forty-five fathoms. 


3. <A. rubens, var. gigantea. A very large coarse species, 
occasionally brought in by the fishing lines from deep 
water. It sometimes attains the enormous size of 
fourteen inches, Mr. G. 8. Brady having a specimen 
of this size. Those that I have obtained are two to 
three inches smaller. It is thickly beset with spines; 
the pedicellariz are very numerous. In substance 
it ig rather ‘‘ flabby,’ and unless care is used when 
handling it in a living state, its rays are liable to 
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break off at their junction with the disc: at this 
part the rays are rather constricted. 


2. AstmERias vioLacea (O. Ff’. Miller). Violet Cross-fish. 
Uraster violacea, Forbes. Brit. Starfishes (1841) p. 91. 


Shore, common, J. A. Common, between tide marks, espe- 
cially on the Durham coast, G. H. 


A very common species with us, so far as I know. On the 
Durham coast it is only found between tide marks, whilst the 
former species (4. rubens) is seldom if ever taken under similar 
conditions. It is readily distinguished from the preceding by 
the bluntness of its spines, especially on the dorsal aspect where 
they are mostly rounded at their summits, or in some cases one 
would almost say ‘‘truncate.” In A. rubens the spines are (I 
believe) invariably pointed. Other distinct characters are ap- 
parent on examining specimens of each side by side. The 
general appearance of each is quite distinct, as is their habitat. 
Here (Seaham) I have never to my knowledge taken this species 
at sea, neither have I ever obtained A. rubens living within tide 
marks. 


3. Asterras MuLueri (Sars). 


Asteracanthion Milleri, Sars. Fauna Litt. Norveg., Vol. 
I., p. 56. Pl. VIIL., figs. 88-39. ; 


Asteracanthion Miilleri, Sars. Oversigt af Norges Echi- 
nodermer (1861), p. 88. 


Rather rare. Northumberland and Durham coasts, G. H. 


This is certainly a rare species on our coast, not more than 
six or eight specimens having been taken. It is quite distinct 
in character from any other species that we have, but until Mr. 
Norman pointed out its true features, we had all supposed it to 
be the young of A. glacialis, under which name it was noticed 
in the first Dogger Bank dredging report. 
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Orpver IV. ECHINOIDEA. 
Famity. HECHINIDA. 
Genus. ECHINUS, Zinneus. 


1. Ecuinus escunentus (Linnaeus). Sea Egg. 


Echinus sphera, Forbes. Brit. Starfishes (1841), 149. 


Common in the north of Northumberland, less so at Culler- 
coats, J. A. Not very common on the Durham coast, G. H. 


In the north this species is frequently found between tide 
marks, especially at the Farne Islands, a few small individuals 
are sometimes found during extremely low tides at low water 
mark on the Durham coast, but this species appears to attain to 
greater size, as well as greater numbers further north. When 
dredging at the Farne Islands, the dredges often came up com- 
pletely filled with this species associated with KH. neglectus. When 
taken fresh from the sea, and placed in a dish of clear sea water, 
they present a very interesting sight, as, waving their suckers 
about, they slowly crawl over the surface, the numerous pedicel- 
lari@ meanwhile opening and shutting in their singular manner. 
A very ingenious plan for obtaining specimens of these curious or- 
ganisms for ‘‘ mounting,’ was adopted by Mr. D. O. Drewett: 
he simply entangled a tuft of clean sea-weed, of a filamentous 
character, amongst the spines, when the pedicellariz seized the 
“weed, and holding it fast, were readily lifted clear of the urchin, 
and being bottled in spirit, were ready for future examination ; 
ereat numbers were obtained in this manner. 


2. EKcuinus miniaris (Leske). Purple-tipped Egg-urchin. 


Echinus miliaris, Forbes. Brit. Starfishes (1841), p. 161. 


“Var. savatilis, not uncommon, between tide marks,’ J. A. 
_ Northumberland and Durham coasts, from deep water, frequent, 
Go Ei. 


Frequently taken by the dredge, both on the Northumberland 
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and Durham coast; so far as my experience goes, more fre- 
quently on the latter, where it generally occurs in deeper water 
than the preceding species. 


3. Ecurnus pictus (Norman). 
Toxopneustes pictus, Norman. The last report on dredging 
among the Shetland Isles, Brit. Ass. Report for 1868, 
p. 314. 


Not common, but occasionally taken with EL. miliaris, G. H. 

I have met with a few specimens on the Northumberland coast 
in deep water with a moderately rough bottom: some have also 
occurred off Seaham under similar conditions. It is rather apt 
to be mistaken for EH. miliaris. 


4. E. Dropacutensis, Miiller. (Silky-spined Egg-urchin.) 
E. Drébachiensis, Miller. Zool. Dan. Prod., No. 235. 
Echinus neglectus, Forbes. Brit. Starfishes (1841), piy2: 
Toxopneustes Drébachiensis (Miller), Norman. The last 


report on dredging amongst the Shetland Isles, Brit. 
Ass. Report, 1868, p. 314. 


From the boats, Cullercoats, J. A. 


Very common inside the Farne Islands, associated with EF. 
esculentus. In 1863 we dredged a large number from this 
ground; but in 1864, although we spent several hours in at- 
tempting to dredge over the same spot (which we thought we 
had marked), we utterly failed to hit it. We got a few speci- 
mens amongst our mixed dredgings, but only in the one spot 
alluded to did we find them in quantity. I have not taken it 
on the Durham coast. 


Famity. CLYPEASTERIDA. 
Gexus. ECHINOCYAMUS, (Leske). 
1. Kcuinocyamus pusiLuus (Miller). Green Pea-urchin. 


Frequent, J. A. 
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Common, from deep water, all along our coast. Remarkably | 


fine specimens were taken in 1863 and 1864 off the Farne Is- 
lands. It appears to be very plentiful off Cullercoats, as I ob- 
tained between one hundred and forty and one hundred and 
fifty specimens from the stomach of a small haddock from that 
locality ; of course the spines were all gone. 


Famity. SPATANGIDA. 
Gexus. SPATANGUS, (Klein). 


1. Sparaneus purPuREvS (Miller). Purple Heart-urchin. 
Spatangus purpureus, Forbes. Brit. Starfishes (1841), 
p. 182. 
Deep water, J, A. 
Decidedly common on our coast. I have remarkably fine 
specimens, from deep water, on the Northumberland coast. Off 
Seaham they are not so large. 


Genus. BRISSOPSIS, (Agassiz). 


1. Bnrissopsis tyrireRA (forbes). Fiddle Heart-urchin. 


Brissus lyrifer, Forbes. Brit. Starfishes (1841), p. 187. 


Dredged by Mr. McAndrew, off this coast, J. A. 


The above would lead one to suppose that Mr. Alder had 
never himself taken it from the fishing lines or other sources. 
The dredge shows it to be frequent in deep water, both on the 
Northumberland and Durham coast. I have taken very fine 
specimens in Berwick Bay, thirty-five to forty-five fathoms, and 
off Seaham in about thirty fathoms. I suspect it is never found 
amongst ‘‘inshore”’ dredgings. 


Genus. ECHINOCARDIUM, (Gray). 
1. Ecurtnocarpium corpatum (Pennant). (Common Heart-ur- 
chin—Mermaid’s Head). 


Amphidotus cordatus, Forbes. Brit. Starfishes (1841), 
p- 190. 


Common, on sandy beaches, J. A. 


| 
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I have found this species to be rare amongst dredged material, 
but very common on some of the sandy portions of our coast. 
Large numbers of the dead shells (denuded of spines) were seen 
upon the north-east portion of Holy Island Sands; doubtless in 
a few fathoms water off this spot the living animals could be 
taken. Strange to record, this very common Echinoderm is 
amongst the rarest in my collection, as I have only two speci- 
mens, both from the Northumberland coast. My dredgings 
have been confined to deeper water, and more generally remu- 
nerative ground than the usually barren ‘‘inshore”’ sandy ground 
of our coast. 


2. Ecutnocarpium ovatum (Leske). Rosy Heart-urchin. 


Spatangus ovatus, Leske ap Klein, p. 252. Pl. XLIX., 
figs. 12-18. 


Amphidotus roseus, Forbes. Brit. Starfishes (1841), 
p. 194. 


Rather rare, J. A. 


Very common on our coast, it being rare indeed that the 
dredge comes up from a suitable depth (fifteen to thirty-five 
fathoms) without one or more specimens. In deep water we 
frequently bring up large numbers at a single haul: probably it 
does not take the hook, hence Mr. Alder’s different experience. 


3. EcHINOCARDIUM PENNATIFIDUM (Norman). Pl. V., figs. 1-5. 


Amphidotus gibbosus, Barrett. Ann. Nat. Hist., 2nd 
Series, Vol. XIX. (1857), p. 33. Pl. VIL., fig. 2. 


Echinocardium pennatifidum, Norman. Last report of 
dredging among the Shetland Isles, Brit. Ass. Report, 
p. 315, 1868. 


In 1864 I dredged a fine specimen of this species in Berwick 
Bay, which was recorded in the dredging report of that year. 
I believe it is the only one that has been taken on the north-east 
coast. It was whilst examiming this specimen that Mr. Nor- 
man detected the difference of character between E. gibbosus 
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(Barrett), and Amphidotus gibbosus (Agassiz). He accordingly 
proposed to substitute the specific name of ‘“ pennatifidum”’ for 
that of ‘‘ gibbosus.”’ At plate V., fig. 1, this specimen is figured 
of the natural size, figs. 2-4 representing valves of the two kinds 
of pedicellariz present on this species, fig. 2 being the immature 
stage of fig. 3. The readiest means of identifying this species 
is by examination of the ambulacral pores, to facilitate which 
drawings of this species (fig. 5), of H. cordatum (fig. 6), and of 
FE. ovatum (fig. 7) are given. It will be observed that EL. pen- 
natifidum has four pairs in the fore and fourteen in the hinder ; 
FE. cordatum seven and twelve; and FE’. ovatwm four and nine. 
These are all figured from specimens in my collection, and re- 
present the left anterior lateral arrangement of pores drawn of 
the natural sizes and contour. Forbes in his British Starfishes 
gives H. cordatum six and eleven, and FE’. ovatum five and ten: 
the numbers are not always exactly the same, being dependent 
upon age. 


OrnpeR V. HOLOTHUROIDEA. 
Famity. HOLOTHURIADA. 
GeNus. CUCUMARIA, Blainville. 


Cucumaria ELONGATA (Diiben and Koren). Pl. L., figs. 1-14. 


Cucumaria elongata, Diitben and Koren. Skan. Kchin., 
p. 801. Pl. X1., fig. 56, and Pl. IV., fig. 14. 


Cucumaria elongata, Alder. Trans. Tyneside Nat. Field 
Club, Vol. IV., p. 48. Pl. II., fig. 3. 


From deep water boats, rare, J. A. Northumberland and 
Durham coasts, rather rare, G. H. 


Mr. Alder was the first to record the capture of this species on 
our coast, Mr. Joseph Wright, with his well-known assiduity, 
having procured two specimens from the five-men boats in 1857. 
In 18638 Mr. G. 8. Brady and I obtained a few specimens when 
dredging off Holy Island, and again off Seaham in the following 
year. It is an inhabitant of deep water, and has never been 
taken by us in any of our inshore dredgings. The spicules from 


144 CATALOGUE OF THE ECHINODERMATA OF 


the body may be described as irregularly formed plates inclining 
to an elongated oval form, which is the normal type, the largest 
examined being about 7%. of an inch in length and about half 
that breadth. They are pierced by a number of circular and 
oval holes, the largest being about ;0%o of an inch across. The - 
early and gradual growth of these spicules is represented by 


figs. 1-14, the latter numbers being mature plates. 


Cucumarta LactEA (Horbes and Goodsir). Milk-white Sea-girkin. 
Pl. L., figs. 15-23. 


Ocnus lacteus, Forbes. Hist. Brit. Starfishes (1841), 
p. 281. 


Cucumaria lactea, Diiben and Koren. Skand. Kehin., 
p. 297. Pl. IV., figs. 3-7; and Pl. X1., fig. 55. 


Not uncommon, J. A. Northumberland and Durham coasts, 
rather rare, G. H. 


This species was only taken during the first and last of the 
dredging expeditions already referred to, and did not then occur 
on the Durham coast. I have however obtained two or three 
small specimens during my private dredgings off Seaham. These 
are very small as compared with some kindly given me by my 
friend, Mr. G. 8. Brady, obtaimed by him on the west coast of 
Ireland. Mr. Alder, from his remark “ not uncommon,” would 
appear to have more frequently met with it, probably from refuse 
brought into Cullercoats by the fishing boats. Probably it is an 
inhabitant of deeper water than we usually have the chance of 
dredging in. The body spicules are very elegant in form, con- 
sisting of a number of spherules arranged in a regular manner 
at moderate distances from each other and connected by thinner 
bands of the same material, of such form as to leave circular or 
slightly oval perforations: the largest of these body spicules are 
about zoo of an inch in their greatest length. In addition to 
these spicules we find in a “boiling” a number of flat plates of 
irrecular form, mostly much longer than broad, and about +$o 
of an inch long. ‘The perforations in these spicules vary from 
ots to tow Of an inch in diameter. 
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Genus. THYONIDIUM, (Diiben and Koren.) 


Tuyonrpium HyALINUM, Forbes. Glassy Sea-cucnmber. PI. I., 
figs. 24-33. 


Cucumaria hyalina, Forbes. Hist. Brit. Starfishes (1841), 
p. 221. 


Thyonidium pellucidum, Ditben and Koren. Skand. 
Echin., p. 308. Pl. IV., figs. 15-17; and Pl. XI., 
fig. 57 but not Holothuria pellucida of Vahl). 


Rare, Northumberland coast, G. H. 


A single specimen of this rare species was taken on the North- 
umberland coast during the dredging expedition of 1864, the 
only one that has occurred, so far as Iam aware. The spicules 
are of an irregular form, sometimes approaching to an uneven 
rounded shape, the perforations being either round or four to 
six sided, the body spicules having a central elevated part, caus- 
ing it to present the appearance of a sort of three-legged stool. 
Largest spicules about 17455 of an inch in diameter, the perfora- 
tions barely exceeding yoéo> of an inch across. 


THyYONIDIUM commMUNE, Forbes and Goodsir. Common Sea-cu- 
cumber (of Forbes). Pl. II., figs. 1-18. 


Cucumaria communis, Forbes. Hist. Brit.  Starfishes 
(1841), p. 217. 


The dental apparatus only from deep water, J. A. 


A single specimen is said to have been dredged on the Dogger 
Bank during the expedition of 1862. Unfortunately the speci- 
men has been mislaid, and, never having seen it, I cannot per- 
sonally attest to the occurrence of this species on our coast, not 
having myself taken it. I am indebted to the Rev. A. M. Nor- 
man for a mounted slide from which the figures of plate II., 
numbers 1-18, have been drawn ; 1-5 representing the ordinary 
body spicules, which, when mature, are about y°,5 of an inch 
_ across, the largest of the perforations being only yoo of an 
inch. Figs. 6-17 represent the spicules from the suckers: these 

K 
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are excessively small, the longest being barely zo%xo of an inch 
in length. Fig. 18 represents a portion of a sucker tip, which 
is a flat plate of a circular form about yo%o of an inch in dia- 
meter. It will be seen the edge of the spicule figured is irregu- 
lar in outline, the deposit having run into a number of pointed 
projections differing in this respect from the body spicules. 


Genus. THYONE, (Oken.) 


THyonE Fusus, Miiller. Common Thyone. PI. II., figs. 19-40. 
Holothuria fusus, Miller. Zool. Dan. Pl. X., figs. 5, 6. 
Thyone papillosa, Forbes. Brit. Starfishes (1841), p. 283. 


Cullercoats, from the boats, not uncommon, J. A. 


This is by far the commonest species on our coast, several 
specimens having been taken on the various stations where col- 
lecting has been pursued, it may be considered to occur all along 
our shores in deep water, usually on a rough bottom. It is a 
well marked form, not readily mistaken for any other species 
found with us. Its spicules also are usually readily distinguish- 
able; figs. 30-39 representing those found in the skin of-the 


body; 19-29 those from the suckers; 40 the plate from a sucker 


tip. The length of the body spicules is about +7250 to asa of 
an inch; those from the suckers about ios long by is to 
z0o0 broad; the diameter of the sucker disc (fig. 22) aso. 


- 'THYONE RAPHANUS (Diiben and Koren). PI. IIL., figs. 22-80. 


Thyone raphanus, Diben and Koren, Hchi., p. 311. 
Pl. V., figs. 49-55; and Pl. X1., fig. 58. 

Thyone raphanus, Thompson. Ann. Nat. Hist., 1847. 
Vol. XX., p. 176. 


Rather rare on the Northumberland and Durham coasts, G. H. 


Our captures of this species have been limited to three or four 
specimens, all of moderate dimensions. The spicules are of a 
very distinct character, consisting of large flat plates of irregular 
outline, perforated by a varying number of circular or slightly 


NORTHUMBERLAND AND DURHAM. 147 


oval holes. Most of the spicules have little ‘‘beads’’ or ‘‘knobs”’ 
arranged round the perforations with some degree of regularity. 
These beads do not, however, occur on all the spicules. I am 
unable to state whether their presence is an indicator of age; 
possibly it is, as those without them are manifestly of more re- 
cent production : figs. 22-25 appear to be the earlier stages, figs. 
26-28 those of more mature growth. The largest examined 
measured ys%~o of an inch across, the largest perforations being 
only ros» of an inch. Figs. 29 and 30 represent the spicules 
found at the tips of the suckers: these are very small, being 
only +o%s0 of an inch across their widest part; many of the per- 
forations are only zodoo of an inch in diameter. 


THYONE FLExUS, Hodge. 


Thyone flecus, Hodge. Nat. Hist. Trans. of Northumber- 
land and Durham, Vol. I. Pl. X., figs. 2-13 (which 
see for drawings). 


Rare, a single specimen from Berwick Bay. 


The only instance in which this species has occurred was in 
1864, when a specimen was taken, as recorded above, in deep 
water. Having so recently figured the spicules it is unnecessary 
that they should appear here. 


Genus. PSOLUS, Oken. 
Psonus pHantapus, Linn. Snail Sea-cucumber. Pl. II1., figs. 
1-21. 
Holothuria phantapus, Linneus. Syst., p. 1089. 
Psolus phantapus, Forbes. Hist. Brit. Starfishes (1841), 
p- 208. 


Cuvieria phantapus, Diiben and Koren. Skan. Kchi., 
p. 813. PI. IV., fig. 34. 


Occasionally brought in by the five-men boats, rare by the 
dredge. Young from Berwick Bay, G. H. Cullercoats, J. A. 


Only once taken in a mature state during the dredging expe- 
ditions, viz., in 1862, on the Northumberland coast. It is 
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sometimes brought in by the fishing boats, probably from the 
neighbourhood of the Dogger Bank. It is our largest species, 
and one that cannot well be mistaken in its mature state; but 
in its young stage it presents a totally different aspect. Several 
small Holothurians were taken in 1864 which we considered 
were P. squamatus of Von Diben and Koren: a few years 
before this the late Mr. Alder obtained a similar form at Cul- 
lercoats, which he at the time referred to the same species. 
Recently Mr. Norman, in his ‘“‘ Last Report on Dredging among 
the Shetland. isles,” at page 316 writes:—‘‘The young of 
this species (Psolus phantapus) has been mistaken by British 
naturalists for P. squamatus of Scandinavian authors, a spe- 
cies which, though several times recorded, has not yet been 
found in the British seas.” This remark led me to doubt whe- 
ther we were justified in referring our species, as recorded in 
the dredging report for 1864, to P. squamatus. Further com- 
munication with Mr. Norman rendered it desirable to investigate 
the matter very carefully, for although the spicules from a mature 
P. phantapus differed very materially from those found in our 
little forms, Mr. Norman was of opinion that if individuals pre- 
senting intermediate stages of growth were examined, a con- 
necting link would be established. Through the kindness of 
our Newcastle Museum authorities I have been enabled to exa- 
mine several young P. phantapus from Shetland,* younger than 
my undoubted P. phantapus, and older than the doubtful forms. 
Externally these animals differ in a marked degree from the Holy 
Island specimens: the spicules, as pointed out by Mr. Norman, 
agree in their general characters and mode of growth, therefore 
in recording the occurrence of P. squamatus an error was com- 
mitted, as it was only the young of P. phantapus. Nothing 
could be more dissimilar than the young and mature of this 
animal externally, and in the spicules from the foot the differ- 
ence is most conspicuous. A reference to the figures in plate 


* T would here record my obligations to the Rev. A. Bethune for his kindness in translat- 
ing me Von Diiben and Koren's descriptions of P. phantapus and P. squamatus. His trans- 
lation was most valuable, in enabling me to realise the respective features of the species, 
as described by these writers, who are undoubtedly authorities on the Echinodermata. 
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III. will confirm this statement ; for whereas those from mature 
animals are flat plates with many perforations, those from the 
young present a cup-like form having only three to five perfora- 
tions and a number of rounded projections: intermediate stages 
show that further growth proceeds in a lateral direction, the 
‘‘knobs”’ assuming the character of the little warts depicted in 
fig. 11, the concavity (of the cup) being obliterated by the fur- 
ther accretion of calcareous material. Of course it will be un- 
derstood that all the spicules found in the ‘‘foot”’ of a mature 
P. phantapus have not had this origin: many are there in their 
earliest stages of growth and never present any approach to a 
cup shape, but will all along present the character of flat plates. 
Examples of these are shown by figs. 1-5, the corresponding 
growth, so to speak, in the young of P. phantapus being repre- 
sented by figs. 13-16. 

It would be interesting to trace and figure all the progressive 
stages, but this is rather beyond the scope of a catalogue ; suffi- 
cient examples have been given, it is hoped, to enable the spi- 
cules to be readily identified. Mature spicules from the foot 
of this species measure about o> of an inch across, the largest 
perforations being about zo4% > in diameter. The spicules from 
the very young only measure zy%55 In diameter. The plate at 
the tip of a sucker is often > of an inch across, or even larger. 


EXPLANATION OF PLATES. 


PLATE I. 
Figs. 1-14. Spicules from body of Cucumaria elongata, x 60. 
Figs. 15-23. ES a C. lactea, x 200. 
Figs. 24-83. PA Gh Thyonidium hyalinum, x 200. 


PLATE ILI. 


Figs. 1-5.  Spicules from body of Thyonidium commue, X 200. 
Figs. 6-17. sf », tentacles of the same, x 500. 
Fig. 18. Part of plate from sucker tip of the same, x 200. 
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Figs. 19-29. Spicules from suckers of Thyone fusus, x 200. 
Figs. 30-39. ss » body of the same, x 200. 


Fig. 40. Plate from sucker tip of the same, x 200. 

PLATE III. 
Figs. 1-11. Spicules from foot of mature Psolus phantapus, x 200. 
Fig. 12. Part of plate from sucker tip of the same, x 200. 
Figs. 13-21. Spicules from foot of immature, the same, x 200. 
Figs. 22-28. », body of Thyone raphanus, x 200. 


Figs. 29-30. », (plates) from sucker tips of the same, x 200. 


PLATE V. 
Fig. 1. Echinocardium pennatifidum, nat. size. 
Figs. 2-4. Valves of pedicellarie from ditto, x 50. 
ios iD: Left anterior lateral pores of E. pennatifidum, nat. size. 
Fig. 6. ee Fe E. cordatum, nat. size. - 
onan 2 - E. ovatum, nat. size. 


IV.—WNotes on the Geology of Part of South Durham. By Jas. 
W. Kirxsy anp JosepH Durr. 


Tue following observations are properly termed notes on the geo- 
logy of the district of which they treat, the said district being 
the country about the village of Ktherley. They are notes in 
the sense of their making no claim to being a full account of the 
geology of that region, being rather the results of such researches 
as circumstances or disposition occasionally permitted or suited 
the authors to make (often in company) during the years 1866, 
1867, and 1868. 

The prevailing rocks about Etherley are Coal Measures be- 
longing to the lower portion of the series. To the north and 
north-east these are the only rocks present. A few miles west- 
ward they outcrop and give place to the Millstone Grit, which 
forms much of the fell land in the west of the county. Within 
as short a distance to the south the coal-field also terminatés by 
the rather abrupt outcrop of its beds, the grit again occupying 
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the country beyond. A few miles to the east the Coal Measures 
are overlaid by the Magnesian Limestone. Our remarks at pre- 
sent chiefly relate to the Coal Measures. 

We may remark that this portion of the Durham coal-field has 
long been noted as a colliery district, as well as for the good 
quality of its coal. As far back as the twelfth century there is 
evidence of coal being wrought here. Long after that, though 
still far back from the present time, the collieries on Cockfield 
Fell, and those about Etherley and other places near, were in 
full operation, producing coal not only for South Durham, but 
for a very large portion of Yorkshire. This was long before 
the era of railways—even before that of good roads of any 
kind, for much of the coal was carried away on pack-horses, 
as well as in carts and waggons, as far as Lofthouse, Guisbo- 
rough, Ripon, and other places as distant. The method of 
getting the coal was just as primitive as its mode of transit. 
There were no deep sinkings. So much, indeed, of the coal lay 
near the surface, that there was no need to go far for it. A 
round hole four or five feet wide (sometimes scarcely that), and 
a few fathoms deep, would ‘‘ win” the coal: a gin, and perhaps 
an old blind horse or a donkey, a piece of hempen rope, a few 
dozen hazel corves, and a barrow or two would be plant enough 
to work it. When the coal near the shaft was got and the draw- 
ing below became troublesome, a new pit would be sunk to win 
a fresh patch of coal. So often would this be repeated, that we 
have seen a field of a few acres with almost a score of these old 
pits in it. Ata later period, when the easiest got coal began to 
be exhausted, deeper pits were sunk, engine power of a simple 
type was introduced, and a little more systematic mode of work- 
ing adopted ; but by this method probably not more than a third 
of saleable coal would be got from the seam, the remainder being 
left below as pillars or as dross, or burnt at bank in great mounds 
or ‘‘pit heaps” of small coal. Later still railways opened out 
the country ; and yet more recently, the iron-ore of Cleveland 
was discovered—events which effected a wonderful change in 
the coal-trade of this district, greater perhaps than in any other 
portion of the coal-field. For, within a short time coke became 
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an article of great demand, and the small coal or dross, which 
had previously been a source of trouble and expense to the coal- 
owner, now proved of almost as much value as the large coal, 
which in such soft seams as the ‘“‘ Brockwell,” certainly meant 
an important change for the better. 


COAL MEASURES. 


The Coal Measures of this district differ little in general struc- 
ture from the rest of the coal-field, being composed of alternating 
strata of sandstone and shale, with seams of coal and their ac- 
companying underclays, and more rarely bands of ironstone. 

The principal coal seam is the Brockwell, which ranges from 
four and a half feet to six and a half feet thick: it is generally 
of excellent quality, forming a good but rather soft household 
coal, while for coking it is probably the best in the county. 
Above it, from twelve to twenty fathoms, is another, called the 
Five Quarter or Busty, of inferior quality to the first, and vary- 
ing from three feet to five and a half feet thick. This is chiefly 
wrought as a steam coal, but is also largely used for coking. 
Occasionally on the dip side of the Butterknowle and Wiggles- 
worth faults a third and even a fourth workable seam are brought 
in. The first of these is named the Harvey or Yard Coal; the 
latter is very little known. The distribution of the last mentioned 
coals is very limited, and the importance of the district as a coal 
field has hitherto depended upon the two former, more particu- 
larly upon the Brockwell. 

Below the Brockwell there is a considerable thickness of Mea- 
sures containing a few thin coals which will be afterwards noticed 
separately, as the Brockwell is taken as the base of the group of 
strata containing all the important coal seams. 

The dip of the Coal Measures on the north side of the Butter- 
knowle fault is usually to the east, at no great angle; towards 
the southern termination of the field, on the south side of the 
creat faults, the general inclination of the strata is northerly, 
at a comparatively high angle. 

Fig. 1 is a generalised vertical section of the coal-field about 
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Ktherley, showing the position|: 


and thickness of the various 
coals. 

The Measures above the 
Brockwell are exposed in vari- 
ous quarries, railway cuttings, 


and natural sections. They 


may be seen in quarries at 
Shildon, Brussleton, Etherley, 
Evenwood, and other places ; 
in cuttings on the railway 


crossing Cockfield Fell, and 


more especially in sections ex- 


posed in the Gaunless Mallya) 
where both the Five Quarter 


and Brockwell coals outcrop. 
But in this district, as in all 
other parts of the coal-field, it 
is from the many pit sinkings, 
borings, and other works in 
connection with coal mining, 
that a knowledge of the Mea- 
sures is best obtained. It is 
therefore with pleasure that 
we are able to give, through 
the courtesy of W. C. Stobart, 
Esq., three of the following 
borings and pit ‘sections that 
have been put through the 
Measures on the Htherley and 
Newton Cap royalties ; as well 
as a boring put down on Cock- 
field Fell by the owners of the 
New Copley Colliery. The 
first given (No. 1) is the most 
south-westerly, being situate 
close on the outcrop of the 


6 YARD or HARVEY. 


0 FIVE QUARTER. 


0 BROCKWELL. 


0 VICTORIA. 


6 MARSHALL GREEN 


Shales 
and 
Sandstones 
without 


Coals. 


Section of Coal Measures 


Fig. 1. 8 
of Etherley District, showing the relative po- 
sition of the coal seams. 
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coal-field ; the second is rather more than a mile to the north- 
east of the former; the third is about two and a half miles 
further away in the same direction; and the fourth is three 
and a half miles still further on in the same course, giving 
unitedly a range of more than seven miles on nearly a §.W. 
and N.E. line. 


No. 1.—TABLE OF STRATA BORED THROUGH AT NEW COPLEY 
COLLIERY, SOUTH OF THE WIGGLESWORTH FAULT, 1866. 


Feet. In. 

1—Soil; clay, and ’oravelesewcce..seccse ceeeeesonteceeceneee 0 
2.—Broken brown sandstone ............:essesseeeenceeceeeee 13 0 
3 SANG wessccssscacenetecttanen stece eecenam ines oaean teecs ekeamaes 1 6 
4.—Strong brown sandstone ...........c.ceceececneeeee eee ens 25 6 

Ft. In 

Coale.ny. ec 4 4 

|Clay band ... 0 6 
5.—FIVE QUARTER COALA Coal............ 0 2 tO 

Clay band ...0 5 

Coal ncscccse.es Thay) 

iano 
6.—Strong white sandstone, with partings ............... 18 3 
f—Strone blue shalemieccsseccer- ses -eosee-cencsscersseeceen cate 9 0 
8.—White sandstone girdles................seceeseeeeeceene ones 0 3 
Oi Mai diblweyshaletaeecsecestere-ceetciesees sec ocononce me aeereeee 1 6 
LO COUT ied Ae ese ee SOS, eect wo SANE Sor eae basmati OM et 
De ———Bineclay ya cieesesaceute sea sceaeeeeccuses eres cn cosansaceeseae be le, 
(Di — Grey sHiale! | eee tena nee oeeenenaine Banuebabicen anaes 4 4 
13. Ironstone wardle peresereseereapecc cesses eenec ene rnc 0 4 
14—=Strone orey/ shale je-ce-erseonsetiesssneaneconccenees sersers 2 10 
15.—Strong sandstone girdle............0. .ssccssscsecsseeneren 0 7 

1'6:—Strong ereysshale yee. m--cae-ceaneseeaencceneeeeeeaeaeee 7 

17.—Mild blue shale) fave: -e-cececececssetcs. (ceceian ce ncatees 0 6 
18:—==Stron@erey) shale) cecwese-seccecnssranssarccenesoeecnaseeee 2 4 
19.—Strong white sandstone ........2...:csecceeeseeceeeeeeeeees 4 10 
20!— Brass band or ball Greece -oeseerees onese ese o ness -scsemecte=r 0 4 
21.—Strong white sandstone ............06. ceseesseeseneeeeens 6 5 
22.—Mild blue shale’ is.s.ce..6. sis .ncoecheeee toes decessedearocebee TS: EO 
23.—Sandstone oirdles: scolieececeen-caece +s seemed secrete 2 0 
24.— Mild blue shale) 2). c:...cccssaswehesenceracsces omen enes 5 5 
25: ITONSTONE os).cs)fonrcsce pes naseee@anesersuassepsceceumoateeenen 0 2 
PGi —Blue BHA esa. caeh dye sannadcos soasceeoadenmcmegecnancoeeocecte ence 1 3 


GEOLOGY OF PART OF SOUTH DURHAM. 155 


Feet. In. 
Fi —IrONSbON Cravens aavae se stccavsuinen sees Gordemarteeanssaneareeee 0 2 
28:—— Mild bluetshale. a. cssanscus it sceu totes sete sncineseasabece sane 2 0 
Gr Mildkcoaleshalesscscaccesaeccwaccerteeee ceeeree eee a neeen se 0 2 
Ft. In 
Cannel......... 0 7 
30.—BROCKWELL COAL... Coal............ ee (8 Gi 5 
Band ......... 0 OF 
COGH becrencateee Sys 


6 5 149 3 


At the place where this bore was made the strata dip about 
one in three to the north, hence their actual thickness will not 
be quite so great as is represented in the above section. 


No. 2.—TABLE OF STRATA PASSED THROUGH IN SINKING THE 
No. 2 ENGINE PIT, LANDS COLLIERY, NEAR COCKFIELD. 


Feet. In 
Gravels .sehectag.toseesdeceanausdedersasaasedlies vonceeceecuseasaecanass 3 0 
Strong clay, with gravel and large stones .................. 12 0 
Blueishalepesnmes vacsssscccnesccsssncnseresensee secaccieccsesiecades 1 6 

Ft. In 

Coal cceweesct 4 4 
FIVE QUARTER COAL...... [sa stitial 0 6 GI aNG 

; Coaleccnccsies 1 8 
Greysahalensvas ise sscsacdscensessesaaeavedddscetactddavaddees price, 0G 6 
White sandstone, mixed with brown ‘‘whin”............... 3 C6 
Grey arenaccous shalejs.s..011<cc.csdcccroceocdassoveseddsewedacees te 0 
White _,, sth aha NS ak OPS 3 Bit YO 
Grey oD al Maes Mecca o Uatame we concur cbdennctetaaseNe ces 1 6 
Soft brown sandstone ...........ceccecessscecseeeeeceecsesecseeees 1 6 
Grey arenaceous shale.........-.s-cccssscsesesseoseceevcersntersee 1 0 
White sandstone, with brown ‘6 whin”.........c..ccseeseseeee 2 0 
Blue arenaceous shale ..............csecsscscseseussecevenseessenes 12 0 
Black: shalesissstcgerarsestetscagcsseiesssaacvcaessucens decegeas tans 1 0 
COAT iasaeicccscskco vecdoerse ester Mecton Md sccawatascetelatare QUAKE 
CONV m7 Ss soctas anadanaeandemeuveaddcsvensvaodudoncsttesveaveeescestens t. > 70 
Black/shaley. co.tieccarancdcsictseedsariadesctedsunesadescensdasecess 1 6 
COAI cat sdeatncunnaninutiastinssiancasestedadescdecsssadactavdeesd OR AHO 
Grey: shale icccciviseveacsavest ances Diegacneniccacs lie Ree 3 4 
Blurershalesscsctsocsenennc descr aecnscsdsowwsesdvcsnpeatadddanddaeeees 9 6 


Browan’ whined maacecteaeensrenuaace sewers seine viseleltedtecaeauiacees 0 10 
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Feet. In. 
Grey; SANdSLONE me. s-nccesnedseceecc eee e sens: wis seissiae ian sea she ae 2 6- 
Grey shale, with sandstone bands ............... csessseeeeeee 15 0, 
Blue shale, with ironstone bands ................ceceeeeeceeees 3 0 
Ft. In 
BROCKWELL COAL ......-+. oil gees pu 10 
Coal sasctceceas Sy iil 


No. 3.—TABLE OF STRATA BORED THROUGH NEAR HUNTER 
HILL HOUSE, ETHERLEY, 1828. 


Feet. In 
Oil ec ecccts cos sp ebocsccor es smaawaeptscace eran as sate ane<oscnescmeseocns Or £ 
Strong brown clay ............. Bil ged dtchic scesboecsieseae Se pansenine 9 0 
Dark grey shale, with hard bands.....................-0ecseees 18 3 
Grey shale, with sandstone bands .............00:00ccseeeeeeeee 12> 0 
Black shale! sSssacs ses: sc seovens otedenoneas cee dencecter roea w Rane 5 
Grey shale, with sandstone bands ..................seeeeeeeeees 10 0 
Moral GAG eas aoc Senses ona aa setae ae Uae sce Neen 0 5 
Grey shale ccocce cies .uscesercsces soe ssceteaeeoaseesecasteaceeecees 1 10 
C OAM, oer. BocShs coves, Se deoas Samacenin eens tee se eee eee 07 1G 
Grey Shalevess ss oc scsvscacaessccaetssesteccsenteee cose eee onc ceeeeees 3h pa! 
Brown and white sandstone .:.,.-0..-.sce--se0s--:e-e-asenoegee Ge 80 
Gey: Sales. odee des -stiste aos wrscteen eee ecneccocecs soe ce oneeeee ce 5 0 
Blackstone: sc .28t.stlsccee-scenione seppa sane sustsses eae Ream em eee 3 6 
COUAMTG ite 2 cis Bis Mec Bo. ect Noe PN Bias osc lex eee case, cee 
Greyashales. tse. . c.cschcenructa comers ostiee tesiccisu een nant 4 7 
COAT Wee ence nascecn ap ccech cn ttn saeco ee bes seus Sesh OEE 0 6 
Greys stale sates tec ics ace ticet ue carsree cue ce cen ee ene ere 4 0 
Grey SANOSLONCsssoscosec wars escucceccess cosh necaeny -cenaeeeee meee 2 0 
Strong white sandstone, with bands of ‘‘ whin”............ 3d 6 
(Gia. G1 0 Be ssoganesodoosedoadoussaoduEuebUseEE Sus tocden: sconons0e0 26° 6 0 
SEONG awhile SANCSHONE,, « .<.-.<na-nsnenoxsnnnenciendetncne aeReeEee 8 6 
OO UAU irre rae ceb knee snout se tateg Ain deca th ithe ace 0 10 
Warkgoreyashale rem ensstnase ccna nssccaenesss ecu eee eee 36 a0 
CEA regs Bes rein ass Sects 8 Soe RRP RR RB ir PRE 1 4 
Strong grey shale, with sandstone girdles ........... 0.0... 24 6 
Blacksshial eyscssecac nse. sae ot ecetuascastan sicteeson ee oo) (O}aO 
COAT ey i ose ECG oS ACE eee RC = tai 1 
Ge ygs tit lU erneeten nn att csclnna ace sense an Neves os sa skeen ee 4 0 
DRONE PV NILe SANCSLONE: 9.5 ..22can.0cnna-ncncaeuacicpeasces<aeene 94 40 
RRP Vas NOES asc occhncppsrniskeecnsinhn peaches cues gener 2 0 
LOY Big 55n.Ss5 955 98 0 SOS SECO eee eee meee 0 8 
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Feet. Tn. 


Grey shale..............068 dase Selo Staite aatomtact omnes camara sereure tees 1 5 
(COVA GS Seren cles -tin cn caecawsciessneinca es teesineinca se embccuseateeee 0 4 
Grey shale, with girdles of sandstone and ‘‘ whin”’......... 29 0 
Grey shale;awith ““whin” girdles), ..6.204.0 c00canecsarsenennes 22 8 
Dark grey shale, with girdles.................cssesseseeeeesecees CB AG} 
SIGINT COMMU Sc icesccccas sen eeasacesoryeceespe apse ea islets 0 10 
Shale, mixed with foul coal ..............cs.cseeeseseeeeeseeees 1 5 
FIVE QUARTER COAL, coarse and splinty the last oe 4 0 
Cae yslalesicccaraetaactasapsvawacnden dot sis om tauieaisiou ne celemenas seats 0. 8 
SPROMOVSHALC a ciewcacuiccseslasch concen sce WsanenslanaiseiatecustedeasBuress 20 4 
COMM eae saad sesataeisencvedisdboneie cay dectiuehaeracuanenanhenreecue 1 6 
Dark grey shale, with sandstone girdles .............:..0005 9 i 
Strong white sandstone ............ceesessseceecsececneereeneenes 2 6 
Strong shale, with ‘‘whin” girdles .........::sccsseccseseeees ee 
COAT iereroe sob ollosie dda odusiarteleaasfosueae uanistanemenseSes canes 0 6 
Dark grey shale, mixed with coal ...............:secseseeseeeee 0 4 
Grey shale, with sandstone girdles.................:s0esseeeeees 15 9 
BOUL COAL, mixed with shales. o2fic...-... 002. 0ne--pewee-nze 1 0 
Warksorey shale! sscco- «cscs sciecsnetcos oetecaccecuamneteeseeesetots 6 0 
Strong white sandstone, with ‘‘whin” girdles ............ 9 2 
SOWIE, Scicutincts sees Jepnemucoabee tena sqisens valteseacinpie vacances aaa 1 6 
SGromoawMILe) SAUOSEONE |. .9..cecheconcaodtet rece casscnectoe! secs ae 
Grey shale, with thin girdles ..............c.cceeceeeseeseeeeenee 19 1 
BRO CK WHEL COM oisc..cccsssecsuetaastersscececscvercsseces 6 iG 
Dark grey shale, hard and brassy near top ..............+.+ 1 0 

359 1 


No. 4.—TABLE OF STRATA SUNK THROUGH AT THE LYON’S 
PIT, NEWTON CAP COLLIERY, 1857. 


Feet. In. 


(GLEN Sn dBBocebennc Sansdb Secub ak tpasaer ect Conc EAn AERC R UNS cane cee Etre AG: 0 
SHLOME DIME Gla yinesmesrtete wt ddt sogeccvecuetiennsen pare ssnsensete geting 
BYOWMESANUSEONE.ee-pe rons ss caek eek cov cncene ceeacash esta scares 4 OU) 
(ChOV.\) ba BOE eoochb de soc shoc AacHaE Cee OR BEC AZ saSeih sr Rem ecHERHEe Age 1 0 
Blue shale ............... Iasi bep sabes at nctncnte So we tapert oeayeneaes waetes 11 0 
White sandstone .............0.0.000 Pastels tthe seas Sscschevaonies 2 2 
Feet. Jn. 
iCoalinesteaes 0 4 
COMES See eaters cant ector te [Presley pends: 0 6 1 6 
Coaltesies «seeds 0 8 


Gureycshale setae nracen tc euk ese ce uamagce te esess Sesmesiese’s santos 3 6 
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Feet. In 
COAL” cadisarccgeasanttesveventeenesmnenenesaney Licasusewesiitancester 0 9 
Grey ‘shale. ..cnccnscesehecemeensneneteneobnelnte ctr. os teem ones . BT 7 
Black shale twas. Gesnteesscateemee ereneccneie cosistleveeneuesdcccaes 7 0 
Ft. In 
Goalys srrcseos ib 4 
FIVE QUARTER COAL...... ji Reais 1 6 5 0 
Goalies eects Pee) 
Wireclay ..c0ccccssccees consecencecrsersnereorennceserscrennevcerenses 0 8 
Wihitersandstone meatsanesccecscrsiccessummersese secemasneseseuisceirt 33 0 
COMI sageecce coceeseaiew ext nanorioup tenis calseelse suet acorseeern dvemeatines 0 10 
Grey sandstouemaird lest pene. ecsntersnsenetiesmas reese. concerns Td aa 
Grr tgy COLI” Gebdoaseenoanonssdonace doscnsqacsenegpobagrnemdsedecos 4. 0 
Blue) Shale easvcssasceccncscsee nace se sscesnnaicn cesta vonesieriate senate 6 0 
CATR cles RA Race co amenme caanen mena re mace teemeccweicieasin ets Op eas 
TDi Ph paar sonateebacosk abendeosuls sock bacaaUbobeeAaasubeaugce DseticG y Tated 
Blue Shale sscccccsewacetavec sh seve ae Ooeas vetiaiissabereteneswenecereccce 6 4 
CHOU Th eek ace ec atowshnes soled aeOaege otab es seeslesepe esse ciemene 1 3 
Grey shale, with sandstone girdles .........s2c:ssseeeeeeeeees 15 0 
White sandstone ............. Happ neSL Ande dee adu oa dedsHonDAatoh Bsn 1A a 
Bluiesshalecnrsccies esa scecoce cnc sneseusatenepecesscesseroteasesenteete 3 0 
BROCK WELD COMM erates ecoceecatenen tect cereeonencnace 4 0 
208 0 


It will be observed that both the Five Quarter and Brockwell 
coals diminish in thickness towards the south-west. The former, 
from a six feet seam, thins out to about three inches; the latter, 
from nearly seven feet (inclusive of cannel), to four feet. The 
decrease is partly due to the coming in and gradual thickening 
of bands of fireclay or shale in the seam, so as ultimately to 
separate it into distinct portions, one usually being thin and 
unworkable. Another mode of sectional decrement is by the 
upper or lower layer of the seam becoming coarse and banded 
with earthy matter, and thus of no value as coal. On the fol- 
lowing page we give, from actual measurement, the thickness of 
these seams in six localities, commencing with the most south- 
westerly we have been able to inspect. Further to the north, 
in the valley of the Tyne, coals equivalent in position are wrought 
under, we believe, the same names: in the east of the coal-field 
their horizon does not appear to have been reached. 
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In common with many other coals, the Brockwell and Five 
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Quarter are subject to considerable variation in the nature of 
their roofs. Most generally the stratum overlying the coal is 
argillaceous, in the form of shale (or ‘‘ metal’’), which is occa- 
sionally of great thickness. At other times it is sandstone, either 
with a thin layer of shale between it and the coal, or resting 
directly on the latter itself. In this case it is often curious to 
observe the evenness and regularity with which the sandstone 
appears to have been deposited on the coal over very extensive 
areas, when we consider that the laying down of the materials 
of such rocks is generally accompanied by powerful and rather 
erratic current action. But as a rule it is only rarely that traces 
of such action are evident. One of the most interesting of these 
occurred to us in the Five Quarter coal at Lands Pit, where a 
sandstone, lying about five feet above, descends abruptly through 
the shale roof and for three feet into the coal, as shown in the 
following sectional view, fig. 2, in which A is a yellow sand- 
stone; B lightish grey shale, with fossil plants, about five feet 
thick; C coal five feet three inches thick; D fireclay. The 


vetertt tite rec ctertetss A 


Fig. 2.—‘ Stone Roll” in Five Quarter Coal, Lands Colliery. 


sandstone in other parts of Lands Pit forms the roof of the coal, 
but it is here superimposed on from three to five feet of shale, 
its line of junction with the latter being very irregular, as though 
the shale had been partially denuded before the deposition of the 
sandstone. Indeed there can be little doubt of this being the 
ease, and of the ‘‘stone roll” figured representing a part more 
deeply denuded than usual. We were unable to trace its course 
far, though it was observed in other adjacent bords. Its width 
was about five yards at the top of the coal. 
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Fig. 3. 


In the George Pit, Etherley, irregular beds and patches of 
sandstone occasionally appear in the Brockwell coal, where the 
roof is formed of that rock. Sometimes one or more thin beds 
of sandstone (often mixed with carbonaceous matter) come into 
the seam for a few yards, accompanied probably with many sand- 
stone roots of Stigmaria. At other times thick masses of the 
same rock descend from the roof for two or three feet, fig. 3 re- 
presenting one of them as seen in section. 

These latter cases appear as if the sandstone was interstra- 
tified with the coal and hence contemporaneous; while in the 
former instance (fig. 2) the sandstone has evidently not been 
put down until after the deposition of the coal and overlying 
shale, as well as subsequent to their denudation. 

A little to the north of Brussleton Folly there is a sandstone 
showing some peculiarities, which may be here noticed. The 
sandstone, which is well exposed in a quarry, is massively bed- 
ded, brown or yellowish, and coarse grained. It dips sharply 
to the N.N.E., and is seen for nearly fifty feet in depth. A few 
hundred yards to the east of the quarry what is apparently the 
same sandstone is seen dipping in a similar direction at an angle 
of 45°, evidently indicating the contiguity of a downthrow fault 
to the south. 

The shaft of an abandoned pit is seen not far off, in which the 
Brockwell coal is said to have been worked many years ago. 


L 
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The sandstone contains casts of large Sigillarie and some Cala- 
mites, and in some curious masses of shale that are included in 
the sandstone the remains of ferns and other plants. 

These fragments of shale are not regularly intercalated with 
the sandstone, but strewn broadcast, as it were, like boulders in 
drift clay. The following woodcuts will give the best idea of 
their mode of occurrence. 


Fig. 4.—Sandstone with enclosed fragments of shale, Brussleton Quarry. 

The pieces of shale are of various tints—grey, greenish, dark 
blue, and purple : some are finely laminated, and, as just stated, 
fossiliferous. These stratification planes usually approach those 
of the sandstone, but in some instances they form a considerable 
angle to the latter. They show no traces of rounding at the 
edges as though they had been transported any distance in water. 


Perhaps the most probable explanation of these fragments is 
to consider them the remains of originally continuous beds of 
shale deposited with or near the sandstone, and afterwards bro- 
ken-up and imbedded afresh by a local rearrangement of the 
materials forming the sandstone. 
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Fautts.—The principal faults that affect this part of the Dur- 
ham coal-field are noticed afterwards (p. 185). Connected with 
them are many minor dislocations, a few of which we figure in 
the following woodcuts. 


Fig. 6.—Fault in the Brockwell coal, Railey Fell Pit. 

Fig. 6 exhibits a fault of the common type, hading nearly at 
45° to the plane of the seam, with a throw of four feet nine 
inches. The coal is six feet thick, and good in quality close up 
to the fracture on both rise and dip sides. The roof is fine dark 
grey shale, with the planes of bedding beautifully polished or 
‘‘slickened”’ for twelve yards or more on the high side of the 
fault, but not on the lower side. The strata rise to the fault on 
its high side, and dip to it on its low side as is usual. 


Fig. 7 represents another fault of larger magnitude than the 


last, hading at nearly the same angle, but with the coal much 
broken-up on its high side, while on the other it is unaltered. 
The manner in which strata abutting against a fault are af- 
fected by the dislocation is a subject worth investigating. It 
often happens that the coal, roof, and pavement on one side of 
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a fracture are scarcely altered, while 
on the other they are very much dis- 
turbed for several yards from it. 
We at first thought that it was al- 
ways the low side that was most 


: 


fa 
oa 


disturbed, but additional experience 
showed us that sometimes one and 


sometimes the other was affected, 
and in certain cases both; while again 
in other instances the strata on nei- 
ther side were much altered. The 
amount of throw has little to do with 


it, nor yet the inclination of the plane 
of fault. It is perhaps likely that 
the most broken side represents the 


side offering the least resistance to 
the disturbing force, which in most 


cases would be that in motion. It 


is also probable that in many cases 


the movement of a mass of strata in 
the act of displacement by faulting, 
would be rather that of a tilting than 


of a uniform depression or elevation 
of the whole ; that is, while it moved 
downward along one plane of dislo- 


cation it would move upward along 


the plane of another, hence forming 


faults of depression and elevation 
contemporaneously, the position of 


the centre or axis on which the move- 


ment took place determining the rela- 


tive amount of throw of each. Hence 


we have a possible explanation, not 
only of the broken sides of faults, but 
of the well-known facts that the in- 
clination of strata is generally to a 
downthrow, and their declination to 


Fig. 8 —Group of Faults in Five Quarter coal, Railey Fell Pit. 
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an upthrow, notwithstanding that the reverse is sometimes 
taught. 

The group of faults shown in fig. 8 occurs in the Five Quarter 
coal, at Railey Fell Pit, and within a range of thirty yards. 

It is well known that a fault with the hade or plane of dislo- 
eation going from you is usually a downthrow, and one hading 
to you an upthrow. There are, however, exceptions to these 
rules, and the following figures show two that have come under 
our observation. The one given in fig. 9 occurs in the Brock- 
well seam, at Railey Fell Pit. On its low side the coal rises to 
the fracture at six inches to the yard, the hade being outward at 
45°. These facts would lead a miner to expect that he had ap- 
proached a downthrow, whereas the coal is thrown four feet up. 


Fig. 9.—Reversed Fault in Brockwell coal, Railey Fell Pit. 


We observed this reversed fault in other parts of the pit 
named, as the workings advanced. When first noticed the 
displacement was only sixteen inches, and when we saw it last 
it had apparently split up into two reversed faults and another 
almost with the hade vertical, giving a united throw of five and 
a half feet. 

The dislocation shown in fig. 10 has been termed an “ over- 
lap” fault, on account of it hading reversely at an acute angle, 
one portion of the seam of coal being pushed on top of the 
other. In another part of the pit, about one hundred yards 
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away, the throw is only eighteen in- 
ches; but the strata on each side of 
it form a flattish anticline, from which 
we suppose that in this instance the 
dislocation was caused by a force} 


acting laterally. 

In regard to the period of origin|\\\ 
of the faults of the Coal Measures, it 
is certain that some of the greater of 
them date from after the deposition 
of the Magnesian Limestone ; for the 
‘Ninety Fathom Dyke” of the north- 
ern part of the coal-field brings in a 
patch of the latter formation on its 
depressed side. It is also evident 
that the fault at Houghton-le-Side 
(p. 186), from the tilted position of| IY 
the strata in Toitup Quarry, likewise \ 
disturbs the Magnesian Limestone. |\\\ 
But we do not know whether this is|\\\ 
the case with the Butterknowle or WAN \ 
any other large faults. It is cer- 
tainly well known that many dislo- 
cations found in the Coal Measures 
do not affect the Magnesian Lime- 
stone, where that formation overlies 
the former in the east of Durham. 
We have even seen a ‘‘ hitch”’ in the 
George Pit, Etherley, where the roof 
matter (sandstone) of the Brockwell 
seam has evidently, at the time when} 
the fault was formed, been soft, tol\ 
admit of it being run or squeezed 
into the coal, on the dip side, in thin|\\ 
tongue -like pieces. (Similar in- ALI \ 
stances have occurred to one of us in the Fifeshire coal-field.) 
From these facts we are inclined to look upon the faulting of the 


Fig. 10.—Reversed Fault, Brockwell coal, George Pit, Etherley. 
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coal-field to have taken place during various periods—probably 
from the latter part of the Carboniferous to some part of the 
Mesozoic time, or possibly later. 


COAL MEASURES BELOW THE BROCKWELL SEAM. 


The Measures between the ‘‘ Brockwell’’ and the first of the 
grit rocks contain only thin seams of coal, which as yet are 
hardly in themselves to be wrought at a profit. Two of the 
coals, named the ‘“ Victoria’’ and ‘‘ Marshall Green’’ seams, 
have been tried, and to some extent worked near Witton-le- 
Wear, in the Beechburn Valley, and on Cockfield Fell, and they 
are said to be of good quality. Other thin coals occur, some of 
which are associated with good fireclays; and occasionally beds 
of hard, fine grained siliceous sandstone form the floor of the 
coals, which are termed ‘‘ganister,’’ from their resemblance, 
we suppose, to a similar rock forming the floors of the thin coals 
at the base of the Lancashire and Yorkshire coal-fields. This 
sandstone forms an admirable firestone, and it is used, mixed 
with fireclay, in the manufacture of a superior class of fire-bricks, 
locally known as “ ganister’’ bricks. 

Some interesting sections of these Measures are to be seen in 
the valley of the Gaunless west of Cockfield, where certain of 
the beds are worked for flags, roofing slates, and fireclay. The 
outcrop of some of the thin coals are also to be observed there. 
One of the latter, supposed to be the Victoria seam, is exposed 
on the 8. bank of the Gaunless, above Haggerleases Lane, where 
‘it affords the following section :— 


Feet. In 
White and yellow sandstone..............ccecseeseceseeescesececsenscees 6 0 
COAL, with half-inch band near centre ............seceeseseeeeseseee 1 6 
Ocatses blacks SUAleeN wage coarake vesuccondtenesicdutaneonerecsarasignans cede Oi? ae 
Greyish white siliceous sandstone, with many roots and root- 
EIS IEISUG TARE ae ONS ie ee ee me ere ei wdooo dt 6 


The Oaky Bank Quarry, on the N. bank of the stream, near 
Gibbsineese, more especially offers a good section of what are 
probably the middle beds of the series, including one of the thin 
' coals. The following account gives the strata exposed on the 
face of the quarry in 1867. 


168 MESSRS. KIRKBY AND DUFF ON THE 


SECTION OF STRATA AT OAKY BANKS QUARRY. 


1.—Flaggy sandstone, with shaly partings below......... nae 0 
2.—Blue shale—fissle ..........esscsceseenseeceeneeeeeseeeeen es 4 0 
Se =Sandy shale... «.nwshisseneraceanccyae see geerinsacenauag. sens 1 0 
4.—Blue shale—fissle ........scececseneeeeeneveseseeeneneesees 3 0 
5.—Hard, blackish sandstone ...............eceeecnceensecees 0 6 
6:—Soft sandy shale... soa. ccweesermenstee hoses cberetondeeaeeee 0 6 
7.—Dark grey micaceous sandstone, with annelid mark- 
ings on surface planes...............02-seeeee an pean 3 0 
Ss COAT ie atedcatec ec nasexs daceose ee ncaee tine sane Cerne ceee eee 1 2 
9.—Hard, fine grained siliceous sandstone : 0 6 
. “¢Ganister” | 
10.—Soft sandstone, of irregular texture 1 2 
11.—Sandstone, with soft ferruginous concretions......... 2 0 
1:2: =Samdyeshal ein: ocr sector cleats hamecinee ee descent eee 0 6 
13.—Yellow sandstone, irregularly bedded, with many 
TET) COME RANVONS, cosooconasandocnoanpobespcoodscoenacosc 4 0 


14.—Sandy micaceous shale, variegated and foliated, with 
worm tracks and ripple marked surface planes... 3 0 
15.—White, grey, and yellowish flags of fine grained 
sandstone, with ripple marked and worm tracked 
SUNEACES ,. pial suecedcisdavecnaa sehen eden REESE SEER ERED 8 0 


The beds worked are the flags (No. 15) at the base of the 
section, which have been followed a considerable distance under- 
ground. The surfaces of the flags are often beautifully rippled, 
or covered with current markings and the tracks of annelids or 
other forms of submarine life. The coal is coarse and of little 
yalue. 


Various borings have been 
made in these Measures in 
search of workable seams of 
coal. One of the most im- 
portant was made in the 
year 1834, from the floor 
of the Brockwell at Witton 


Fig. aeceesniee one Banks Quarry. Park Colliery, of which we 
are enabled to give a detailed account through the kindness of 
Geo. Graham, Esq., of Thistleflat Colliery, near Crook. 
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BORING MADE AT WITTON PARK COLLIERY. 


Feet 
1.—Fireclay, with iron nodules ... ..........:.csseeeeeen eres 5 
DiS WOES PUES UMLE « icinsisive cn atar vane oinejiciuatlawteine weuive sep odin ves 2 
3.—White sandstone, with partings ..............:: eee 6 
4.—Brown and grey shale, with partings .................. 15 
5.—Grey sandstone, with partings ............secseeeeeeee ee 4 
6.—Grey shale, with sandstone girdles .................0.55 9 
=D) orks Wal ey rs a cnsiscsiies <ssicenisiincisecnisseatanenee ce ceswureeant 1 
Cree COAG prmersacecemere vee sanrctan shane Snunationaeee ns eeaacenas 0 
OFS Mot SMALSS Salaccinaree cvciee Ss telnth veaeiseemeseestcckacennessee 5 
10.—Dark shale, with ironstone nodules and water ...... 13 
11.—Grey shale, with sandstone girdles ...................4 5 
UDF ar kerala al Oye ecsiacisric esses eSaeiine sedslneneveuiessaseinepsosesss 1 
13.—COAL, mixed with stone ..........c:cecsseecesesenen scene 0 
MAP W ATKAS MAC rr asisce rset adeecenicsc cee nceneehs tcustiuseontegaes 1 
58 — COMME see ste ee scehanesmness migwalaaignlanen sue seneeeeae eve ae 1 
NGI= Grey: SaAndstONe: wiwicecsscescecvesesisasierssanescd ve vestasites 4 
17.—White sandstone, with shale partings .................. 7 
NSt=——Blwe shall evescascrnccaccsssneemesesesce cecaueeeneesccamcce ses 1 
[Ol Grey SAMAStONE sci: apiea sanire'lec siviaescisnde posed swinsngjaseicle l 
OBE yShall Chae eccantameatsncsdcussicen scare temaaasensecesntas cnec 2 
21.—Black shale, with girdles ................ccsceeeeee een eees 3 
22 StrOnoverey: SHALe: Vo.) /iaskasiecdanensSasen«heeuiweeqeornes 9 
Dore BACKS SLALG)rsans Aah nenaiasashctierastiataas setceucaamae neat waealis 0 
24.—Grey shale, with girdles......... .......csesecneeeceeseenes 3 
25.—White sandstone, with shale partings .................. 11 
2G SD) aks hal CMs noer cca cubsnienehacsastcsah aeeun aeieetionnsmens 1 
Pat Ks OKI NS contenant oe pean On Ber eee cece reer ae Pus areetii eee 0 
2 BD) Bick Shr all Of relctierarcn thes Sates « sciaaieneastasie anele(etaaneras seiewiehes ots 1 
ONma— CO OUAUG cae aaeiaanensare eats ss. coeeonausasosangumasenmeatanen 1 
BO r—— PIR OCLAV I a acisinssnsacoe clsswpicte oaesineissinecidaseeeciaesaieaisine seis 1 
31.—Blue shale, with girdles ............::cscceceeeeeeeeesneeees 4 
32.—White sandstone, with ‘‘ whin” girdles and blue part- 
AUD Sees reece ictiasc tins Me aeiagoa eau Sue ceuunan cthueh Sun waibel 21 
Bos lite Sal ei ateetart sna. sodden cisaiecedesdlesneaasas SN SNe 14 
34.—Strong grey sandstone, with shale partings ......... 3 
De DMCS NAL Chagas nteaa tras duicax sec cancreesanendudere Secgoetiteses 2 
365 — Blacks shalepimavansdcssseasvariassninccak vacaueiee tenoaee 0 
37.—COAL, with three inches of splint in the middle ... 1 
38'=— Grevashaleten are gaccece descitiaitcon vaoamsertaeusacnccckaetls seis 2 
39.—Blue shale, with ironstone nodules ....................5 3 
40.—Blue shale, with sandstone girdles ...............0c.00. 19 
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Ft. In. 
41.—Strong sandstone girdles .............c.cscseeeeeee caeees 2 as 
42.—Mild white sandstone .............ccececsccececseceteceeeees Sa 
43.—Blue shale, with girdles .................cseeee senseeeneees 13 8 
44 —Darkishalle: iceesas csoacesccosooreneteere des. sccsonnestottes 1 6 
ADCO AMG nicucessomseanen econo e ree cetetees osccet censrece csceeaee 0 i 
46.—Grey shale, with sandstone girdles ... ................. 5 7 
AT UW iin? eee neon ger cees tamcute oe siackacnensadeutectucckeeter 1 1 
AGS —Bluerahalessnncetcecdsoetonsscceescstvrsscressudcaavasenseseaes 6 9 
AQ —— Dark Shales. cicdeceicenseues tase oteeeisacncmacsees cemaceusceee 0 7 
BO) NWI lec cover ose stcce cat cesMetrnsrstacdensaskinss coe sencemcene 1 2 
Dilk=—=Wihitesand stone. sc. .ccescsconcrcciteevscaceeescaseseree sconces 1 6 
HQ Strong SandstOne) sacsesuececcteceeccwen-ceteme sess cece derariee 6 1 
HS Blieishale © ..scccueeiiseeeaetsae tice yosemes coe este secavicducasaans 12 3 
ys) Tein? SEUILOIS KOI). Gan sonaeb003 sod saguascobos5oopOROadoCDOE 12 7 
55 .= White Sandstone coc. cos: secs snncenene asset secmecte naccoeee 61 3 
56: Greyr awh ois ovseccec acon ssemaencascaenceceneeteneere eeeee 26 0 
5. Blue shaletesecccccocstiecnsacacesaeesbetieeoeeeseasctes com amen 1 6 
58.—Black and grey shale ..............scsscsceseseeseeeeescnses 6 5 
59.—Grey ‘‘whin” girdles ................ccecesevseevessscsence 0 3 
GO: Blueishale sc. cs 2.2 oses-enececsioencesdMeeeeecersereeereee sce 1 5 
61.— Grey “‘whin” girdles ...,..2.).-.n0.<-0c0ssccsessotecbonce Boog yi!) 9 
62.—Mild white sandstone ............sceccececseeeceeneeceseenes 70 9 
63.—Hard white sandstone, with shale partings............ 6 6 
64.—Blue and grey shale, with girdles...............0cses000 ye GILit 
65.—Blue shale, with thin bands of ironstone ............ 9 2 
66.—‘‘ Whin” and grey sandstone girdles, with blue shale 

[OPER Gonguabbiononacudosoodosdedassdaesuedbodedoudouds 20 0 
67.—White sandstone, with grey partings ..............0.5 5 9 
68.—Blue shale, with thin girdles ..................csseceeeeees 12 1 
69.—Hard white sandstone girdles ..................eeeseeees 5 9 
70.—Strong’ blue shale: ....5...0cc.-2.n...csencecsscescoceevea ee 6 8 
71.—Shivery grey and white sandstone ....................- 5 6 
72.—Blue and grey shale, with ‘‘ whin” girdles ............ 24 1 
73.—Hard white sandstone ...........cccecsesseecrseeesseeees Smell 
74.—Grey ‘‘ whin” girdles ...............0.. Faasesnecucevoreeaeee 0 if 
75.—Blue shale, with bands of ironstone.................... i 8 
76.——Grey ‘Cwhin?oirdlet erwcesnresesssescor-esssevecsweteabes 0 @ 
77.—Mild white sandstone ...........cscccee ceseeececeececessees 2 eee 
78.—Strong white sandstone ..........cecscseeeessecscensecens 3 8 
79 —Wightishale scccc.cscscteteeceesiivesccccseresarsscosee cere il 0 
80.—Strong shale, mixed with coal ............secsceceeseeuee 0 6 


* A very hard siliceous sandstone—not basalt. 
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Ft. In 
Sie GQreyacs WHIM is couaticcevsesctaneineise selanliasenenaneteanens 2 
82.—White sandstone, scared with shale .................0006 0 8 
83.—Hard white sandstone girdles ...............csceeeeeepes 1 7 
84.—White sandstone, scared with shale ..................0. 0 5 
85.—‘* Whin,” with blue shale partings ................00008 aL 
86.—White sandstone, mixed with ‘‘whin” ............... 23 1 
Sie Marke sh allen. .otajaxeeiioseiaeeativemotdaracanaichisenesesecenanals 1 
88.—Blue shale, with bands of ironstone, and scared with 
GOA sare snjastenemssaGbaieanscenassstige seus eenbrteneascnte 7 0 
603 5 


Another bore put down a little to the N.W. of the last shows 
the position of the Victoria and Marshall Green coals with more 
or less exactness. We are enabled to give it through the kind- 
ness of William Lishman, Esq., Etherley. 


BORING MADE IN THE BEECHBURN ROYALTY, NEAR THE 
RIVER WEAR. 


Feet. In. 

1 Leeets (0) tear Seon Amr aenoucr ASORE DOES EE botnrode burttid Chae hog ORR SOOAaan 3 0 
De Cravellutiasmeancton ss eaeene coneeocesee ae caeeeae eine oe eeioseeee 4 0 
Se San Goa di Clay visas caoesscisie sstensivemrnaacaiecsatecl rks neces 5 6 
Ai SATA ELON Gurae ecisaremieestiisae Sala icisatceisecon eae nies swnsicwiowe aminsiets 1 0 
MLN ALG Maetemieniccien naisienasene ea ale sidieaitetea mu ctanttemee nadenaewes 14 6 
6.—COAL: BROCKWELL SEAM ......................00008 4 9 
ia S DALO RSA a scesack osm etneancnal, coseecoccedee dameaseatoenaceent 6 0 
Si San dston Geaced asstachuccacsuuumeeneeetaneee see eehcenets 1 0 
OST TE Fascia cit Coen UC euE EEL GCS DOR aMbac dono eton Caee ce Seeman ga acee 1 9 
NOP Sandstone snescacotnoeecacteceh sears Sac au cesarean eaeceeae easoees 17 4 
bee Shalewccmeace nce ene eee ee cebe daatinnec near make merits 12 0 
OF Sand StONe. vavazwen sceiececceiesesns-t soe seek woubinndoetabwanscene @ 0 
Gt Oh Alera hn ateccosteteee enc cesennte ce dhoreretstecccenedtbe 2 0 
APA SAMASEOMENS. vere e ecru cee ee cece ache ancctteecahoe seeds tee 14 0 
My Shall esheets conacocnecess hence ase cote dasacee teens slapeebaets 6 6 
Gk ——_Blackishalen sueconcewase cscs trons etemeetenushes Guoecetecaane 1 2 
Wii Greys Salesian sn sstciissacieecses dectsision pide daptenisteauapiuctaicte 4 6 
18.—COAL: VICTORIA SEAM .............cccccceseeceseees 2 0 
TO ——Biveclayparwacuacnatcpesrssestccoetsenceenanetees aa vieneseeteccnes 2 6 
2D =——SAMUStOM Cre eacnseecsanceeanccecsicucostasaronscvsseuescsocene 22 4 
21 —Darksshallet wate asscevcsccssseresats mesceate dae ieveevonteecnss 3 6 
22 = Greyrshall em tassmomacnes cr suessrestae ce sales sen chveussamaceness 8 0 
23s Sandstomeracreemecretmenescrseecen eco wohetuc ea scas oaectneetecs 18 0 
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DAB IACK SNAG ie ncn Sse cee RECN aCe SRR EEC ote ena 2 0 
25.—COAL: supposed MARSHALL GREEN SEAM ... 1 5 


160 9 


The whole of the first of these bores appears to be in lower 
Coal Measures which are thus shown to exceed six hundred feet 
in thickness, though the excess is probably not great. 

Their position is precisely similar to the ‘‘ Ganister Beds’’ or 
Lower Coal Measures of Lancashire and Yorkshire; but they 
have not the development of the latter, nor yet are they known 
to be characterised by those bands of Goniatites and Aviculo- 
pectens that distinguish the latter.* 


FOSSILS FOUND IN THE COAL MEASURES. 


The following list of fossil plants are those that have occurred 
to us in the Htherley district. They are chiefly from the Brock- 
well and Five Quarter or Busty coals; but in some instances 
they are from near the horizon of the Harvey or Yard coal, some 
twenty fathoms above the Busty. 

They were obtained from the shale or ‘‘ metal’’ immediately 
overlying the coal, usually termed the roof of the seam. It was 
not often that determinable species were observed in the coal 
itself, though rude impressions of Sigillarig, with roots and 
rootlets of Stigmaria, sometimes occurred in the body of the 
seam. Our collecting ground however was the roof, from which 
most of the species were obtained in situ underground. 

Therefore, in speaking of the plants characteristic of a coal 
seam it will, of course, be understood that we refer to those 
found in the deposit next above the seam, and not in the coal 
itself. Neither do we wish to imply that the fossils found in the 
roof were always of the kind whose remains formed the coal be- 
neath. Certainly, where Sigillarie stumps are seen extending 
up from the coal into the roof, or where the flattened stems of 
innumerable Sigillarig are strewn over a seam of coal (resting 
on the coal rather than imbedded in the roof matter), it is not a 


* See E. W. Binney, F.R.S., on Fossil Shells in the Lower Coal Measures, Trans. Man- 
chester Geol. Soc. Vol. II., p. 72. 
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very unsafe conclusion to suppose that the vegetable substance 
of such plants had much to do in forming the seam. But on the 
other hand, it is evident that a seam of coal and its roof repre- 
sents two separate conditions of things—one favourable to the 
growth and accumulation of the vegetable matter forming the 
coal, and the other favourable to the accumulation of the earthy 
matter forming its roof; and as roof-matter is not a growth, but 
sedimentary materials drifted from a distance, it is possible, to 
say the least, that many of the remains of plants imbedded in 
the roof may have been transported along with the sedimentary 
materials, and be in a measure foreign to their immediate area 
of occurrence. 

The species have mainly been determined from the ‘ Fossil 
Flora” of Lindley and Hutton, and probably with these authors 
we have got different portions or growths of the same plants as 
distinct species. But we do not attempt to treat this branch of 
the subject, our researches having had relation to the distribu- 
tion of the fossils rather than to a critical examination of their 
affinities. 

The majority of the species in this list have been previously 
noticed in the Durham and Northumberland coal-field, in the 
middle and upper beds of the series. But only twelve species 
have hitherto been recorded from horizons so low as the Brock- 
well and Five Quarter seams. Nine of the twelve have occurred 
to us among the seventy-three of our list. Fifty-six species 
occur in the Brockwell, and fifty in the Five Quarter and Har- 
vey. Thirty-two species, including all the common and charac- 
teristic forms, are found in both Brockwell and Five Quarter. 

Species and individuals are both very irregularly distributed. 
The most common fossils are Sigillarie and Galamites, both of 
which occasionally occur alone with great individual profusion, 
and often intermixed with ferns, Lepidodendra, and other vege- 
table fossils. 

With regard to Sigillaria, we well remember a sight that we 
saw in the Brockwell seam, at Howdon Colliery, where the roof 
was one entire mass of specimens of this genus. Among them 
were several species or varieties which were stretched overhead 
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like so much tapestry. They were of great length: one speci- 
men, the extremities of which were not visible, was forty-five 
feet long, with a uniform breadth of four feet. With the excep- 
tion of four Calamites, the Sigillariz were the only fossils that 
occurred here; and as the shale forming the roof was light col- 
oured and wet, and the fossils jet black, they were seen to 
splendid advantage. Although most of the specimens were 
flattened and in a horizontal position, there were yet a few ver- 
tical and round stems intermixed among them. We counted 
eleven of the latter in an area of less than a quarter of an acre. 
The coal was only two feet thick; and as the fireclay was lifted 
along with it, we had a favourable opportunity of tracing these 
stems from their Stigmaria roots up through the coal into the 
roof above. We measured one which was thirteen by nine and 
a half feet in diameter. (J. D.) 

Another spectacle of a like nature we saw in the waste of 
Newton Cap Colliery, where the roof (a lightish grey shale) was 
thickly strewed with large Calamites, all other fossils being ab- 
sent. The Calamites were from six to nine feet long, in some 
cases with the roots attached, and all lying in nearly one direc- 
tion, as though they had been swept over and buried by a flood 
of mud-laden water on the spot where they had grown. This 
was one of our earliest paleontological experiences underground. 
We had often before seen Calamites in museums, and had col- 
lected them at pit heaps, quarries, and other localities on the 
surface, but we had never yet got, as it were, among an over- 
thrown brake of them, that we might almost have measured by 
the acre. 

Where we have noticed many Calamites in the roof, as we 
have done repeatedly, it is very rarely that we have found As- 
terophyllites along with them, although the latter is now sup- 
posed by many paleontologists to be part of the same plant as 
Calamites. But we have observed great masses of Asterophyllites 
and Sphenophyllum (chiefly the former) only a few bords distant 
from others with a range of roof full of large Calamites. 

Ferns were found most abundant in the roof of the Five 
Quarter at Lands Pit; and somewhat less abundant, though still 
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numerous, in the Brockwell at the George Pit, Etherley, and 
Newfield Colliery. At Lands the matted fronds of Alethopteris 
lonchitidis and Serlii, and Pecopteris dentata filled the shale of 
the roof in some parts of the pit, while those of Neuwropteris he- 
terophylla and Pecopteris laciniata were aS common in others. 

We shall allude to the distribution of these fossils further on. 

In an important work on the Coal Formation of Saxony, Dr. 
Hanns Bruno Geinitz, of Dresden, has some interesting obser- 
vations on the distribution of the vegetable fossils found therein. 
He states that different groups of coals are characterised by 
peculiar groups of fossil plants, and of these paleontological 
features he makes use in his classification of the formation. To 
quote from a resume of the work, in the anniversary address of 
the President of the Geological Society for 1857, we have these 
remarks :— : 

‘The great divisions of the Saxon coal-field may be stated as 
follows. 

‘“¢1. The coal formation of Hainech-Kbersdorf, which is the 
earliest band of vegetation in Saxony. 2. The Sigillaria-coal, 
in which the remains of such plants predominate over all others; 
this coal is the lowest bed in the Zwickau basin. 38. The Cala- 
mite-coal, in which a forest of Calamites, including some of the 
largest known species, appears to have been buried, mixed, of 
course, with species of other genera. 4. The next zone is also 
rich in Calamites, though not in the same proportion as in the 
one below, the Calamites approximatus being however the most 
abundant. The Annularia longifolia finds its peculiar horizon 
here in which it attains its highest development, though found 
in beds both above and below. 5. The last girdle or zone of 
vegetation is characterised by an abundance of ferns, since, of 
ninety-eight species of plants, fifty belong to this family of 
plants.” 

“‘The fifth zone has eighteen species in common with the 
fourth, the same number with the third, and even somewhat 
more with the second; but as Geinitz observes, it is not so 
much the relative number of species, here so striking, which 
gives a peculiar character to the flora, as the number of 
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individuals, which must also materially affect the nature of the 
coal.’’* 

We draw attention to these views of Dr. Geinitz because they 
relate to a question of considerable importance—not only to 
the paleontologist, but to those who are practically engaged 
in coal-mining. For as a question of science, it is certainly not 
generally known that any regular succession of plant-life obtained 
during the period of the Coal Measures and other formations of 
the Carboniferous system; and it is as certainly a thing to be 
desired by coal-owners, and those in their employ, that such a 
~ succession of plant-life should be determined and made known 
to them. [If it could be shown that different seams of coal are 
characterised by different kinds of fossil plants—that the lower 
seams, for instance, are marked by Sigillaria, the middle seams 
by Calamites, and the upper by ferns, mining men would then 
have something better to guide them in the identification of 
coals than they are now possessed of, and it would be as easy 
to determine the relative position of any portion of a coal-field 
as it generally is now to distinguish one formation from another 
by its fossil contents. 

We were led, from the remarks of Dr. Geinitz on this ques- 
tion, to examine whether the coals of the Etherley district ap- 
peared to be marked by any special group or groups of fossil 
plants. Whether, for example, the ‘‘ Brockwell’ could be dis-. 
. tinguished from the ‘‘ Five Quarter’’ by its fossils; or whether 
the prevailing fossils of both pertained to a distinct type; or 
whether they differed in any way from those already described 
from higher Measures of the coal-field. The following diagrams 
and remarks are the results of this examination, which was 
made from time to time as fossiliferous patches of roof came 
under our notice, and other circumstances afforded facilities for 
the investigation. 

Fig. 12 shows the relative position of the principal points 
where fossils were collected from the roof of the Brockwell 
seam, excepting in one instance where we had not an opportu- 
nity of collecting fossils in situ, but only from material specially 


* Quart. Jour. Geol. Soc., 1857, p. 105. 
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Fig. 12.—Plan showing distribution of fossil plants in Brockwell Seam. 
brought to bank for us. By including this locality it gives a 
distance of about seven miles between the extreme points where 
fossils were collected. There was, of course, much of the inter- 
mediate area that could not be examined, besides a great deal 
where the roof might be described as unfossiliferous. 
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Fig. 13.—Plan to show distribution of fossil plants in Five Quarter seam. 


Fig. 18 shows the places where we found fossils in the roof 
of the Five Quarter seam, the range of our examination being 
considerably less than in the Brockwell. 

We shall briefly notice seriatim the fossiliferous localities in- 
dicated in each diagram. 
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BrockWELL SEAM :— 

At the point marked A, and for a considerable district about 
it, the roof of the seam is a light grey shale, filled with large 
stems of Calamites approximatus and C. canneformis. Nearly 
all of them lie in one direction: some are eight or nine feet 
long, and several have the base of the stems perfect with the 
roots attached. 

For several bords near the point B the roof is formed of large 
flattened stems of Sigillarie lying in various directions. Some 
of them exceed twenty feet in length, and are from twelve to 
eighteen inches wide. The specimens are not well preserved, 
and may belong to more than one species: some show character 
enough to allow their being referred to S. reniformis. 

At C a roof, similar to that at A, occurs, and in it are found 
the remains of Pecopteris laciniata, and more rarely one or two 
other ferns, and Calamites approximatus. There is not the pro- 
fusion of remains here as in the two former cases. 

At D the roof is a dark grey shale filled with the remains of 
Asterophyllites and Sphenophyllum, almost to the exclusion of 
- other fossils, and more remarkably so to that of Calamites. 

At EH a change takes place. There is a sandstone roof, with 
inpressions of worm-tracks, and no indications of plants. 

At F' the roof is formed almost solely of masses of Calamites 
approximatus and a more coarsely ribbed species, probably C. 
cannefornis. 

At G the roof is a softish grey shale, with an abundance of 
ferns, belonging to the species Pecopteris laciniata, Sphenopteris 
Honinghaust, Neuropteris gigantea, Cyclopteris oblata, and others, 
together with large quantities of Pinnularia capillacea, Neggera- 
thia flabellata, and other species. 

At H sandstone again forms the roof of the seam, and the 
only fossils in it are some rude impressions of Sigillarie, and, 
in the coal itself, sandstone casts of Stigmaria. 

At I vertical stems of large Sigillarie are not uncommon in 
the roof. 

It will be seen from the accompanying diagram that the above 
localities range from the north-east to the south-west, this being 


GEOLOGY OF PART OF SOUTH DURHAM. 179 


the general direction in which occurred our opportunities of ob- 
servation. Further away in the same course (J J J) the roof is 
formed of dark grey shale which is almost barren of plant re- 
mains, the only exceptions being the very occasional presence 
of Calamites approximatus or of Lepidodendron selaginoides, but 
which contains more frequently specimens of the supposed mar- 
ine shells Anthracosia acuta, and Anthracoptera sp. The roof 
would appear to maintain this character over a wide district ; 
and in one place, almost three miles away from the localities H 
and I, there are the remains of fish in the shape of teeth and 
scales of the well-known Megalichthys Hibberti. | 

Within, however, the limits of this roof with Anthracosia acuta, 
there occurs, at the spot marked K, a curious little oasis, as it 
were, of vegetable fossils, where the remains of Calamites appro- 
avimatus, Lepidodendron sp., and Lepidodostrobus, are seen in com- 
parative profusion. 

At another point nearly two miles north of A we obtained 
from shale from the roof of the Brockwell many species of fossil 
plants. Among others the following :—Lepidodendron selagi- 
noides, Neuropteris Loshu, N. heterophylla, N. acuminata, Sphe- 
nopteris affinis, S. bifida, S. crenata, S. multifida, Pecopteris 
Bucklandi, Alethopteris lonchitidis, Sphenophyllum erosum, Aste- 
rophyllites foliosus, Antholithes Pitcairnia, and many other spe- 
cies, more especially of ferns. But the prevailing fossil of this 
locality is Lep. selaginoides. 


Five Quarter SEAM :— 


At the point marked 4 and B (diagram II.) the coarse coal 
or bratt lying above the seam, with a portion of -the roof above, 
are full of compressed impressions of the fluted stems of Sigil- 
lari, to the exclusion of other species. In some places the 
upright stools of the same tree appear. 

At C the roof, for some feet upward, is one mass of the com- 
pressed stems of Sigillaria and Stigmaria, without traces of 
other fossils. 

At D the remains of Sigillaria are still common, but those of 
Calamites approximatus are almost equally so. Ferns belonging 
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to Neuropteris heterophylla and one or two other species likewise 
occur sparingly. 

At E patches of flattened Sigillaria are still met with, but 
they are associated with Favularia tessellata, Lepidodendron 
selaginoides, Calamites approximatus, Antholites Pitcairnia, Neu- 
ropteris heterophylla, N. gigantea, Sphenopteris Héninghaust, 
Pecopteris laciniata, and other ferns. 

At F' there are many ferns, such as Pecopteris laciniata, Ale- 
thopteris lonchitidis, Neuropteris heterophylla, along with Cal. 
approximatus, Lep. selaginoides, and Lep. elegans. 

While at G Sigillaria occurs again in upright stems with a 
few ferns. 

At H there is a great profusion of fossils with a predominance 
of ferns. Among them are—Alethopteris lonchitidis, A. Serlii, 
Pecopteris laciniata, P. adiantoides, P. oreopteroides (?) Neurop- 
teris attenuata, N. acuminata, N. caudata, N. gigantea, N. hete- 
rophylla, Sphenopteris dilatata, S. excelsa, and Cyclopteris oblata ; 
also Antholithes Pitcairnia, Walchia piniformis, V. olkmannia 
polystachia, Favularia nodosa, Ulodendron major, Megaphyton 
distans, Lepidodendron elegans, L. selaginoides, Sigillaria renifor- 
mis, &. The roof, which is grey shale, is often literally covered 
with the fronds of ferns, sometimes of one species and sometimes 
of another, and also in such perfection as almost to preclude the 
idea of their having been subjected to much drifting before de- 
position. 

Tf the list of species be taken there is little to mark it as dis- 
tinctive from lists already published from the mid and upper 
strata of the Durham Coal Measures. A few species have not 
been recorded from Durham before, but the bulk of them are al- 
ready well known from the horizons of the Low Main, Bensham, 
and High Main seams of the Tyne and the Wear. 

These are the results of our examination, which would un- 
doubtedly have been more satisfactory had the field of our 
observation been wider and more exhaustively investigated. 
Taking them however as they are, they scarcely appear to sup- 
port the views of Geinitz, for they show anything but uniformity 
of fossil distribution on the horizons of the Brockwell and Five 
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Quarter seams. It has been shown that if we take either seam 
we find different groupings of genera and species as we vary the 
district examined. In one part we have nothing but compressed _ 
stems of large Sigillarie. In another large Calamites, and no- 
thing more. Again, a few bords to the right or left and there 
is a great abundance of ferns and few Calamites. While some 
distance away we have a profusion of Lepidodendra, a few ferns, 
and no Calamites. Then we come to acres and acres of roof 
matter with scarcely a plant to be seen, but in which the shells 
Anthracosia and Anthracoptera are not uncommon. Lastly, we 
come to a region where the only fossils are the upright stumps 
of large Sigillarie, scattered in (dangerous) profusion overhead. 

It would, in fact, be matter of no difficulty to take either the 
Brockwell or the Five Quarter, as seen by us at the Newton Cap, 
Old Etherley, Railey Fell, Lands, and Norwood collieries, and 
term it a Sigillaria coal, a Calamite coal, a fern coal, or a coal 
characterised by marine or esturine mollusca, just as we varied 
the district examined. 

It is possible that some coal-fields may show a generic progres- 
sion in their flora, such as that pomted out by Dr. Geinitz for 
Saxony, though it seems to be expecting too much from paleon- 
tology to assume that any such progression should be found ge- 
nerally characteristic of the Coal Measures. The flora of this 
formation would appear to have been pretty nearly the same 
throughout. Sigillaria, in some localities, may have preceded 
Calamites, while ferns may have succeeded both, either in first 
appearance or in period of maximum development; but we 
should rather ascribe such succession of Carboniferous vegeta- 
tion to peculiarities due to local distribution than to any general 
sequence of plant-life. 

We have met with few animal remains in the Coal Measures. 
The occurrence of Megalichthys Hibberti has been already men- 
tioned. Its remains are rare. We have also alluded to the 
presence of Anthracosia acuta, and Anthracoptera sp. in the roof 
of the Brockwell coal. These, with the entomostracan Beyrichia 
arcuata, found near Woodhouses, near Lands Pit, and in the 
George Pit, Etherley, together with the common Coal Measure 
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annelid, Microconchus carbonarius, constitute about all the spe- 
cies of animal life that have come under our notice. 


BOUNDARY OF THE COAL-FIELD TO THE SOUTH. 


It is an unsettled point with mining men whether in Durham 
workable coal is to be found in the region lying to the south of 
the existing collieries. It is thought by some that good coal 
exists considerably to the south of the district under notice— 
where to our eyes there is nothing but unprofitable Millstone 
Grit. And in the east of the county there are those who hold 
that the Coal Measures are continued southward beneath the 
Permian and Triassic rocks, as in some other parts of England. 
The following remarks bear on the question chiefly as it relates 
to the former district, where the range and disposition of the 
Coal Measures are not masked by overlying rocks. 

The most southerly colliery now going in Durham is that of 
New Copley, on Cockfield Fell, where the Brockwell, Five Quar- 
ter, Harvey, and another seam have been proved on the south 
side of a great fault with a downthrow south. In former years 
the Brockwell seam was wrought in the Three Sisters Pit, a little 
more to the east. There are also abandoned pits a mile or two 
further to the east at Paddock Mires, and near the Sun Inn, 
which are still further to the south, where the Brockwell was 
worked many years ago. Beyond these points we know of no 
place where any seam of the Coal Measures has been worked. 

At the New Copley Colliery the Measures on the south of the 
fault rise very rapidly, and soon crop out as shown in figure 15. 

At the old pit, near the Sun Inn, where the Brockwell was 
got at a depth of twelve fathoms, the Measures also rise very 
sharply to the south, in which direction the workings are said 
to have ended against a fault with a downthrow south. 

About three miles west of Cockfield an outcrop of the Brock- 
well seam is exposed in Arngill, the coal being over six feet 
thick, and dipping to the north fully one in two. It is probable 
that this is a piece of Coal Measures let in by the fault seen at 
New Copley Colliery. 
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To the south of Cockfield the outcrop of a thin coal may be 
seen in a sandstone quarry near to Keverstone. The sandstone 
is thick bedded, purple and yellowish, and irregularly stratified. 
The coal beneath is rather over two feet thick, resting upon a 
dark grey fireclay, and it dips with the sandstone to the north 
and east. This coal is said to have been bored to further to the 
west, near the Folly, in Raby Park. We look upon it as the 
*‘ Victoria” coal, lying from ten to twenty fathoms below the 
Brockwell. 

We have not seen the outcrop of any coal so far south as 
these just mentioned to the east of Keverstone, although some 
beds occur on the road side near Hilton that apparently belong 
to the lower part of the Coal Measures. A thin coal is also said 
to have been seen in a well-sinking near Wackerfield. 

At Bolam the Cockfield Dyke cuts through a series of beds 
which we take to be the Measures below the Brockwell. 

From the latter point the boundary of the Coal Measures ap- 
pears to lie to the north of the Cockfield Dyke, trending in a 
north and east line considerably north of Houghton-le-Side and 
Heighington. 

There are old pits near Brussleton Folly which are said to 
have worked a coal resembling the Brockwell; and in a sand- 
stone quarry a little to the north of the Royal Oak Inn, a two- 
feet coal crops out to the south at a sharp angle. 

Further north-east, at Hast Thickley Quarry, some thick beds 
of yellowish sandstone and shale belonging to the Coal Measures 
are seen rising rapidly to the 8.H., their edges abutting against 
Magnesian Limestone lying unconformably over them. And at 
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a new colliery lately sunk near New Shildon, on the south of 
the Stockton and Darlington Railway, the Brockwell coal has 
been reached at forty-six fathoms from the surface, rising quickly 
to the south. 

We have no observation of our own from which to speak of 
the southern limits of the coal-field still further eastward ; but 
at Thrislington, Cornforth, and South Wingate, which may be 
said to mark the extreme points at which coal has been wrought 
to the south in that district, the coal seams are described as ter- 
minating “by passing upward at a considerable angle into the 
unconformable Magnesian Limestone beds.’’* So far as this 
evidence goes it is in harmony with the idea of the coal-field 
ending as a whole, as it is observed to end in part at its south- 
western extremity. 

In the comparatively low country lying to the south of the 
high ground above Raby, and south of Wackerfield, Hilton, and 
Bolam, the prevailing Carboniferous rock is a coarse grained 
sandstone or grit, of purple, grey, or yellow hue, with many 
white quartz pebbles, and which is sometimes micaceous and 
often false bedded, but which invariably dips a little to the west 
or east of north. This rock may be seen at Langton, High Hal- 
lam, Morton Tinmouth, Houghton Bank, Dun House, and near 
Park House, and we have no hesitation in identifying it with 
the Millstone Grit. 

To the south and west of the rock just noticed a series of 
arenaceous strata, associated with a few calcareous beds full of 
brachiopod shells and other marine fossils put in, which we take - 
to be the Yoredale rocks of Phillips. + 

* Wood, Taylor, and Marley, in Indus. Resour. of Tyne, Wear, and Tees, p. 6. 


+ We were told more than once of coal having been wrought in former times near to 
Winston; and we met with one old collier who said that many years ago he helped to bore 
to a four feet coal on the south bank of the Tees, opposite the church at Winston. The bor- 
ing took place from the delivery drift of an old pit that had previously been sunk to the seam 
and abandoned. The depth of the coal from the surface was twenty fathoms. 

We were also informed by Mr. George Graham that, near Gainford, he sunk seventeen 
fathoms through grit to a coal two feet and a half thick; a black band, one and a half feet 
thick, was worked along with the coal. This Teesside coal does not appear to have been 
very extensively wrought either at Winston or Gainford; and the seam is probably one of 
the two thin and inferior coals known to occur in the Yoredale series in the west of York- 


shire and Durham. 


Intimately connected with 
southern termination of the 
coal-field is a series of great 
dislocations, which traverse 
the county in a general east 
and west direction. The first 
and most northerly of these is 
the well known Butterknowle 
“‘ Dyke,” which is a downthrow 
to the south of from eighty to 
over one hundred fathoms. 
Near the outcrop of the Coal 
Measures the course of the 
fault is about east, but in tra- 
versing the coal-field it soon 
becomes gradually deflected to 
the north until its direction is 
nearly north-east. In the Eth- 
erley district the throw appears 
to be greatest to the east. At 
Butterknowle it is from eighty 
to ninety fathoms. At Hther- 
ley, where it has been lately 
proved, it is found to reach 
one hundred and six fathoms ; 
and a little to the north-east 
of Coundon it is one hundred 
and twelve fathoms. 

Less known than the Butter- 
knowle fault is the great dislo- 
location already mentioned as 
having been proved at New 
Copley Colliery, where it is 
known as the Wigglesworth 
fault. The downthrow of this 
dislocation is again to the 
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south, to the extent of eighty fathoms or more, and four work- 
able coals are brought in by it, as shown in figure 15. So far 
as its course can be determined at the colliery named, it is 
slightly to the north of east. It is connected with the Butter- 
knowle fault by a cross fault of comparatively small magnitude, 
called the Doghole ‘‘ Dyke,’ which leaves the Wigglesworth 
fault just to the east of Cockfield. At the latter place the Wig- 
elesworth fault is scarcely more than a mile apart from the But- 
terknowle fault; between them runs the Cockfield Whin Dyke, 
at first near the latter and almost parallel to it, but afterwards 
bending away to the east-south-east. 

Another great fault evidently exists near to Brussleton Folly, 
where the Measures rise sharp to the south, their inclination 
being especially well seen on the Roman road near the top 
of the hill, where the strata lie at an angle of 45°, as noticed at 
p- 161. This dislocation may possibly be the Wigglesworth 
fault continued to the east, as it is on a line with the assumed 
course of the latter; and it may be identical with a large fault 
said to have been met with in West Auckland Colliery to the 
south-west of the village. 

About two miles from Brussleton, in a south-east direction, 
there is evidence of another dislocation, in an old sandstone 
quarry close to Houghton-le-Side. The sandstone is yellow, 
rather fine grained, thick bedded, with a dip to the north-west. 
On the south side of the quarry, and apparently dipping beneath 
the former rock, appears a quantity of dark grey limestone* 
which passes beneath into a limestone shale, both of which con- 
tain numerous Mountain Limestone fossils. These fossils have 
kindly been examined and ‘determined as follows by our friend 
Mr. John Young, of Glasgow, well known as an authority on 
Carboniferous species. 


Productus semireticulatus, var. Martini, Sow. 
Spirifera lineata, Martin. 
Athyris ambigua, Sow. 


* We were informed by a native that he had formerly quarried the limestone and burnt it 
for lime, but with poor results, on account of its inferior quality. 
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Rhynchonella pleurodon (?) Phillips. 
Remains of Crinoids. 


We were at first inclined to look upon the limestone as the re- 
mains of a large erratic boulder belonging to the Drift; but a 
careful examination satisfied us that both hmestone and shale 
were in situ. This opinion was corroborated on our subse- 
quently discovering, further to the east, a similar limestone by 
the side of the road that descends to Houghton-le-Side from the 
north. The limestone there is seen about half way down the 
hill accompanied by the same kind of calcareous shale as seen in 
the quarry, and containing the same species of fossils as before 
named. Beneath the limestone and shale follow a grey argilla- 
ceous sandstone passing into an arenaceous shale, and a soft 
grey shale, below which the strata are not shown. These beds 
are not well exposed; but sufficiently so, on both sides of the 
road, to show that they are in their natural position. 

In connection with the dislocation, we may mention that 
about a mile to the E.S.E. of Houghton-le Side, and at the foot 
of the ridge that runs behind that place, the Magnesian Lime- 
stone is seen in a quarry near to Broom Dykes (Toitup Quarry), 
tilted up to the north at an angle of 60°, its usual inclination 
being to the east at a low angle. 


Fig. 16.—Magnesian Limestone, Toitup Quarry. 


From these facts it appears clear that a fault with a down- 
throw south passes along or near to the face of the ridge above 
- Houghton-le-side, which is of such magnitude as to bring in on 
its rise side one of the calcareous beds of the upper portion of 
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the Yoredale rocks, at a considerable elevation above the Mag- 
nesian Limestone. It is not easy to determine the amount of 
throw that here takes place, which is undoubtedly great; but at 
the same time it should be remembered that the sharp northerly 
dip of the strata at Houghton Bank, at the old quarry near to 
Park House, at Brussleton, and other places in the neighbour- 
hood, must bring the Yoredale rocks rapidly nearer to the sur- 
face at this point, and cause the actual displacement to be less 
than would at first sight appear. 

It will be observed, from the preceding remarks, that the ge- 
neral dip of the Carboniferous strata, where affected by these 
faults, and to the south of them, is northerly, varying from 
N.W. to N.N.E., whereas the normal dip of the same strata to 
the north of the faults is easterly. Instead, therefore, of having 
as usual the outcrop of the Measures to the west, the outcrop is 
to the south, as shown in fig. 17, which represents the manner 
in which the coal-field appears to terminate in the south-west, 
according to our observation. The presence of the last described 
fault at Houghton-le-Side renders it probable that other disloca- 
tions may exist to the south of the Wigglesworth fault which 
are not included in the accompanying sketch section; but there 
is nothing in the geology of the country to the south that indi- 
cates the existence of any displacements of strata that would 
again bring in the workable coals, so that for all practical pur- 
poses it may be looked upon as correct. 

It ought to be pointed out that attention was drawn to the 
northerly dip of this portion of the coal-field by Professor Sedg- 
wick, in his admirable memoir on the Magnesian Limestone, 
published in the Geol. Trans., sec. Ser., Vol. III. At p. 59, he 
remarks, ‘‘The south-western extremity of the Durham coal- 
field is deposited in the form of an irregular trough or basin. 
The beds on one edge of this trough rise to the lead-measures, 
and dip to the south-east; but on the south-eastern edge they 
rise towards the terrace of Magnesian Limestone, and dip on the 
whole to the N.W. Over this south-eastern edge ranges the 
limestone ; and in its whole course, from Houghton-le-Side to 
Ferry Hill, dips to the 8.E. It is impossible to conceive a more 
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complete instance of want of conformity between two formations. 

‘¢The facts on which this conclusion rests are indicated in all 
the quarries of the district, and in sections formed in various 
- eoal-works which have been opened in the line of the limestone. 
At Brussleton coal-works the average dip is about north by east. 
In the Shildon works the dip is about N. by W. At the village 
of Eldon the dip is nearly the same. At Coundon the Coal 
Measures rise towards the limestone, and probably pass under 
it. The dip of all the neighbouring coal strata is about N.N.W. 
Lastly, at Ferry Hill, both the ancient and modern works are 
sunk through the plateau of Magnesian Limestone, which has a 
slight inclination to the S.K. After passing through about eight 
fathoms of limestone they reach the Coal Measures, which dip 
about N. by E. at a considerable angle. Beyond Ferry Hill the 
coal strata decline more and more to the east, and gradually 
acquire ‘a dip which nearly conforms to that of the overlying 
formation.” 

Some obscurity exists as to the range of the coal-field beneath 
the Permian and Triassic rocks in the south-west of the county. 
Those collieries whose workings have extended the furthest 
southward in that region, have found the strata rising sharply 
to the south, and they have followed the coal-seams upward 
until they ran against the unconformable Permian beds which 
there overlie them. This has been observed at South Wingate, 
Cornforth, and Thrislington. Various bores of greater or less 
depth have been put down in the country beyond without prov- 
ing the presence of Coal Measures; though these bores cannot 
in all cases be deemed satisfactory evidence of their absence. 
When we consider what has already been described as to the 
manner in which the coal-field ends in its south-west part,— 
that is, by an outcrop to the south amid a series of large east 
and west faults—we are disposed to think that all that is known 
of the extreme south of the field to the eastward indicates a 
continuation of the same manner of ending. 

That the change in the inclination of the Carboniferous strata, 
noticed in the preceding remarks, is more than local is evident 
from the persistence of a northerly dip on the Yorkshire side of 
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the Tees, opposite to Winston, Gainford, and Pierce Bridge. 
In proceeding south from any of these villages, lower and lower 
beds of the Carboniferous formation are found rising to the sur- 
face, until at Forcett, Melsonby, Barton, and as far east as Mid- 
dleton Tyas and Moulton, thick masses of Mountain Limestone 
form the surface rock of the country. This latter rock, which 
we take to be the ‘‘ Great Limestone’’ of Weardale, contains the 
characteristic marine fossils, (shells, corals, and crinoids,) of the 
Carboniferous system ; and at Merrybent, near Melsonby, it is 
being actively mined for lead and copper. The ground it ocecu- 
pies is where the Magnesian Limestone might naturally have 
been looked for ; but the range of the latter formation in North 
Yorkshire is broken up into a few isolated patches for a distance 
of nearly twenty miles, and from a little south of the Tees to 
Catterick Bridge it would appear to be entirely absent. 

The presence of Carboniferous limestone so far to the east, 
touching in fact on the New Red Sandstone area of Yorkshire, 
is a point of considerable significance. Viewed in connection 
with the prevalence of a northerly dip between its outcrop and 
the great dislocations lately noticed, we are inclined to look 
upon it as indicating the former existence of a great fold or an- 
ticline in the Carboniferous strata of this region ; the limestone 
of Middleton Tyas, Moulton being but the partially denuded and 
exposed western portion of it, and the outcropping strata of the 
Yoredale rocks, Millstone Grit, and Coal Measures previously de- 
scribed, but a portion of its northern flank. 

We are not in a position to speak as to how far this idea is 
borne out by the relations of the Carboniferous strata further to 
the south; but the observations of Professor Sedgwick in the 
memoir before quoted support it. To the north of Pontefract, 
he describes the strike of the Coal Measures to be to the north- 
east, and their dip to the south-east at a considerable angle. 
Further north, near Church Garforth, and within a mile or 
two of the northern limits of coal-field, he says that the dip 
of the Measure is nearly due south.* In Professor John Phil- 
lips’s Map of the Geology of Yorkshire, the outcrop of the coal 
* Trans. Geol. Soc., 2 Ser., Vol. IlI., pp. 58, 59. 
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seams is shown to run about 
east and west in the north part 
of the coal-field, which of course 
implies the dip to be to the 
south. 
known that immediately to the 
north of the Yorkshire coal- 
field, the Millstone Grit comes 
to the surface and ranges over 


Moreover, it is well 


a broad band of country on to 
Knaresborough and Ripon, just 
as the same rock comes up be- 
neath and extends beyond the 
coal-field in South Durham. 

It would thus appear that 
the Yorkshire coal-field ends 
on the north by its Measures 
outcropping sharply to the north 
and north-west; while the Dur- 
ham coal-field on the south 
ends, so far as can be seen or 
known, by the outcrop of its 
Measures to the south, or by 
their rising and abutting in that 
direction against the Magnesian 
Limestone, as at Thrislington 
and other places. The follow- 
ing figure will assist in ex- 
plaining our views on this 
point :— 

We of course hold with most 
geologists that the coal-fields of 
Durham and Yorkshire were 
once united, forming, in fact, 
with those of Cumberland, Lan- 
cashire, and possibly others, 
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originally one great area of Coal Measures, which, by various sub- 
sequent disturbances and denudations, has been reduced to the 
existing series of isolated patches called coal-fields. In the case 
of the two former coal-fields, we consider their isolation has taken 
place by the elevation of the Coal Measures and other Carbo- 
niferous strata, formerly and still partially intervening, into a 
great anticline, with an axis east and west, which, by the wast- 
ing action of denudative forces, has been in a great measure ob- 
literated. The immense amount of strata thus removed in this 
intervening region will be better realised by reference to fig. 18, 
where the dotted line a a indieates the position of the basal beds 
of the Coal Measures in the anticline. By estimating the Coal 
Measures at their maximum thickness in Durham, the thickness 
of the Carboniferous rocks denuded at Middleton Tyas, Moulton, 
and Barton would be between three thousand and four thousand 
feet. That this elevation and succeeding wearing down of North 
Yorkshire strata was not confined to the west of the district 
seems more than probable; only to the east the denuded forma- 
tions have been in part replaced by thick deposits of Trias and 
other rocks. 

From these remarks it will be seen that it is our opinion that 
the limits of the Durham coal-field have almost been reached,— 
that there are ne good grounds fer anticipating its further deve- 
lopment to the south. It may be that in the south-east some 
faulted fragments of coal strata, like the piece brought in by the 
Wigglesworth fault, at Cockfield, will be found to extend the 
eoal-field beneath the Magnesian Limestone and Trias a little 
further towards the Tees; but that any workable coal should be 
found in the grit country south of the high land about Cock- 
field, Bolam, and Houghton-le-Side, we certainly see no reasons 
for supposing. 


COCKFIELD DYKE. 


The most westerly point where we have seen this dyke is 
about half a mile west of Wooley Hill, where it is quarried for 
road-metal. It is about twelve yards wide, and worked thirty 
feet deep. The sides of the excavation are formed of sandstone 
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and shale more or less affected by heat. Old abandoned quarry 
holes, where the whinstone has been formerly wrought, are seen 
close to the farm house at Wooley Hill. The course of the dyke 
is slightly N. of W. 

About three miles to the east, at Diamond Pit, the dyke has 
been driven through twice and found to be not more than six 
feet in width. In another part of the same colliery it is said to 
cease as a whinstone dyke, and to exist only as a dislocation. 

On the south bank of the Gaunless, near Haggerleases Lane, 
the dyke is exposed in a township quarry, its width being about 
ten yards. Near here it divides into two parts, with a mass of 
shale between. 

On Cockfield Fell the dyke has been most extensively wrought 
for road-metal, the remains of the ancient fosse-like excavation 
marking its west-north-westerly course for a considerable dis- 
tance across the fell. It varies in width, but averages about 
twenty yards, with thirty or forty yards of bad coal and cinder 
on each side where it cuts one of the seams of coal. 

Near the eastern extremity of the fell the dyke is crossed by 
a fault, called the ‘‘ Doghole Dyke,” running §.8.W. This fault 
not only severs the dyke, but throws the western portion about 
its width to the south as depicted below. It may be this per- 
haps that has led more than one author to describe the strata 
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Fig. 19.—Plan showing displacement of Cockfield Dyke by the Doghole Fault on 
Cockfield Fell. 


on the south side of the dyke as upthrown eighteen feet above 
those on the north, whereas no such faulting of the strata oc- 
curs. This has been clearly shown by pit workings which have 
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been put through the dyke, and the coal found no higher on the 
one side than on the other, than what is to be accounted for by 
the general rise of the Measures. 

At Evenwood Colliery a drift was put through the dyke near 
to Buckheads Farm, at which point it was not found in one 
mass, but split up into three or more walls of whinstone with 
pieces of coal strata between. 

Near the village of Bolam it is wrought extensively in an open 
quarry. ‘To the east it is seen as a dyke about ten yards wide, 
cutting through beds of sandstone and shale, some of which are 
considerably altered by heat. To the west the whin spreads out 
north and south, forming a large tabular mass about one hundred 
yards across, and fifty or sixty feet deep. Fragments of coal 
are here sometimes found in the whin very beautifully coked. 

The latter locality is the most easterly where we have seen 
the Cockfield Dyke, but about a mile more to the east, between 
Legs-a-Cross and Houghton Bank, there is an old quarry hole, 
half filled with rubbish and water, that is said to have been for- 
merly wrought for whinstone. The rock at present exposed is 
a very coarse, easily decomposing grit, which looks, from its 
altered aspect, as if it had been subject to igneous action. 

The general course of the dyke, from the last named place to 
the Gaunless, near Haggerleases Lane, is to the west of W.N.W. 
From the latter point its bearing becomes still more westerly. 
From Diamond Pit to Wooley Hill its course is unknown, or it 
may possibly not reach upwards to the present land surface ; 
but as the latter locality is to the W.S.W. of the former, it is 
evident that a deflection to the south of west must there take 
place. 

We have observed no traces of the dyke in the Magnesian 
Limestone. But at Broom Dykes, near to where it would strike 
the outcrop of that formation, assuming its course to continue as 
before, a disturbance takes place in the limestone which may 
possibly be in some way connected with it. 


On the right of the road leading from Hilton to the Black 
Horse, and nearly opposite Wackerfield Lane, there is an old 
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abandoned quarry which Mr. George Bowes, of Wackerfield, 
informs me was wrought for road-metal by his father and him- 
self more than forty years ago, where I found the whinstone as 
lying in the form of a small oval basin, with the longer axis east 
and west, and about three-quarters of an acre in extent, and 
thirty feet deep. The whole of this basin of whinstone was 
worked out, but a small dyke of the same rock, from six to 
nine feet wide, was found beneath it, running east and west. 
The sides and bottom of the quarry are of sandstone much al- 
tered by heat, and the dyke is still to be seen at the bottom and 
east end of the quarry, in which direction I traced it for half a 
mile in a direct course for Bolam. To the westward I could find 
no indication of it: whether it is continued in that direction I 
cannot say, but I have no doubt of it being an offshoot from the 
main dyke, which it evidently joins near the last named place. 
(J. D.) 


DRIFT. 


A deposit of clay with boulders generally covers the Coal 
Measures of this district to a greater or less extent. It often 
partakes more of the character of a local drift than of true boul- 
der clay. At other times the presence of well striated fragments 
of Lower Carboniferous rocks, that have travelled from the west, 
give it an aspect identical with the latter deposit. 

Apparently of later origin than this boulder clay are some 
thick accumulations of sand, gravel, and fine brick clays, which 
are found in and on the flanks of the valleys of the Wear, Gaun- 
less, and Tees. These deposits occur over one hundred feet 
above the present river levels, and in some cases borings have 
shown that they extend considerably below them. When they 
are met with underground, as they sometimes are, much to the 
chagrin of the coal-owner, they are termed a ‘“‘ wash,” we as- 
sume from the coal being washed off before they were laid down. 
Fig. 20 gives an example of a ‘“‘wash’’ in the workings of the 
Brockwell seam, at the Old Etherley Colliery. A similar instance 
of denudation occurs in the same seam in the Crook valley, and 
others have of course been noticed in other parts of the coal-field, 
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Fig. 20.—Denudation of Brockwell coal, George Pit, Etherley. 


the most extensive one being that following the course of the 
valley of the Team, at a considerable depth below the present 
surface. In the instance figured the ‘‘ wash’’ is formed of silt, 
sand, and clay, with gravel and boulders: the sand and clay are 
forced several feet into the planes of bedding of the seam, and 
the boulders are all more or less worn. 

In connection with these comparatively recent deposits may 
be mentioned a very curious, eroded surface of the Magnesian 
Limestone, that occurs beneath a drift clay, in a quarry south of 
Morton Tinmouth. The Magnesian Limestone there, like most 
of that rock seen in this part of the county, belongs to the lower 
portion of the series, and is yellow and thin-bedded with marly 
partings. Covering it for a thickness of eight or ten feet is a 
deposit of clay with boulders, such as is usually classed as boul- 
der clay. The surface of the limestone, as seen in section, 
is worn into deep and irregularly shaped cavities, with even 
more irregularly shaped prominences between. Fig. 21 repre- 
sents a portion of the surface as seen by one of us in April, 1867. 
The lower beds of limestone are hard, with well marked planes 
of stratification: the upper portion is soft and not so well bedded. 

It is difficult to explain this eroded rock surface simply by 
mechanical action. The cavities are not like the ‘‘ pot-holes’’ 
and other hollows formed by running water or by the action of 
waves on coast-lines, nor yet like any water or weather-wasted 
surface with which we have acquaintance. Its origin is probably 
in a great measure chemical—similar to that of ‘‘ sand-pipes”’ in 
the chalk, and in other calcareous rocks. 
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Fig. 21.—Section of Magnesian Limestone and Drift, Morton Tinmouth. 
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A Clay, with boulders. B Magnesian Limestone, with eroded surface, 


In concluding these remarks we may observe that slight as 
their value undoubtedly is, it would have been less but for infor- 
mation kindly supplied us by several mining friends, among the 


ley Coal Company, through Mr. W. Q. Stobart, for authority 
to make use of facts observed by one of us in the underground 
workings of their collieries. 
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V.—Note on an undescribed Fossil Fish from the Newsham Coal- 
Shale, near Newcastle-on-Tyne. By Aupany Hancock, F.L.S., 
AND THomas ATTHEY. 


For several years past we have been much puzzled with a large 
ichthyic tooth that is not by any means uncommon at Newsham. 
We could not make out to what fish to assign it. Indeed there 
is but one, of sufficient size, found in the locality, of which the 
teeth are not known, that was at all likely; and the remains of 
this were supposed to belong to Rhizodus; and as the teeth in 
question are perfectly devoid of cutting-edges, they could not 
belong to it. We had doubts, however, as to these remains 
really being those of that obscure fossil, and thought that pro- 
bably they would be found some day or other associated with 
our unknown tooth—that it belonged, in fact, to these supposed 
Rhizodus-bones. And such is apparently the case. 

A jaw has just been obtained at Newsham with one of these 
large enigmatical teeth attached, and the surface-ornament of 
the bone is of the same character as that of the remains alluded 
to. This jaw, which is a left ramus, is quite perfect in front ; 
but the proximal extremity is broken away. The part that re- 
mains is upwards of seven inches long, and an inch and five- 
eighths wide; the margins are nearly parallel; the alveolar 
border is pretty straight, but rises up a little in front, which 
is rounded. About an inch behind the anterior extremity, a 
large stout laniary tooth is placed on this elevated part; it is 
slightly recurved, but the apex is gone. What remains mea- 
sures an inch in length; the base is broad, being quite five- 
eighths of an inch wide; and the upper, broken extremity is 
three-eighths of an inch across. When perfect, this tooth could 
not be less than an inch and five-eighths in length, as is proved 
by comparing it with a perfect tooth of the same size at the base. 
The base is deeply folded, the folds bemg rounded and covered 
with minute, sharp, raised strize, which pass upwards and die 
gradually out as they approach the broken extremity. 

Along the alveolar border there are nine small teeth, three- 
eighths of an inch long; they have much the character of the 


200 NOTE ON AN UNDESCRIBED FOSSIL FISH. 


large laniary tooth, exhibiting the same minute characteristic 
striation, but do not seem to be folded at the base. The first 
of these is about a quarter of an inch behind the large tooth ; 
the next two are about the same distance apart from each other 
and from the first tooth; the fourth, fifth, and sixth are divided 
from these and from each other by a space of five-eighths of an 
inch; the seventh is a little more than one-eighth of an inch 
from the sixth, and a quarter of an inch from the eighth, which 
is an eighth of an inch from the ninth, and this the last is an 
inch and a quarter from the broken extremity of the mandible. 

The whole surface of the dentary bone is covered with small 
rough tubercles, which have a tendency to run in lines, produc- 
ing vermicular grooves. This peculiar character of bone-surface 
at once associates our mandibular fragment with the remains al- 
ready referred to, and supposed to be those of Rhizodus, and 
for a description of which we must content ourselves, on the 
present occasion, with referring to our paper ‘‘ On Reptiles and 
Fishes from the Shales of the Northumberland Coal-Field”’ (Ann. 
Nat. Hist., Ser. 4, Vol. I., p. 346). But we may remark that 
among these remains are many well-marked fragments and se- 
veral perfect crescentic gill-plates or opercula, the largest being 
six inches in length; but one recently acquired is seven inches 
long; and a broken specimen in our possession could not have 
measured much under eight inches when perfect. There are 
also described along with these remains two or three jugular 
plates six inches long; and these are associated with a number 
of the body-scales, three inches in diameter, usually supposed 
to be those of Rhizodus. . 

Here, then, we have the crescentic opercula usually attributed 
to Rhizodus, and jugular plates, with many other bones, all of 
which have the surface-ornament similar to that assigned to 
that fossil, and associated with the body-scales described as 
belonging to it—occurring in a locality where the unmistakable 
tooth of the large Rhizodus has never yet been found. But in 
this locality another large tooth occurs, with peculiar characters, 
and has now been found attached to a jaw the surface-ornament 
of which perfectly accords with that of the above-mentioned 
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remains. However it may be with Rhizodus, it would therefore 
seem impossible not to adopt the conclusion that all these speci- 
mens belong to one and the same fish; and the tooth proves 
that they do not belong to Rhizodus. For this fish, then, so 
characterised, and which seems to us to be generically as well 
as specifically new, we propose the name Archichthys sulcidens. 

We must add, before concluding this note, that the teeth of 
our new fish sometimes measure two and a half inches in length, 
and are upwards of an inch wide at the base, and that upwards 
of a score of specimens of it have occurred at Newsham. It is 
therefore pretty certain that they never attain the dimensions of 
those of Rhizodus, from which they can always be distinguished 
by their rotundity, the total absence of cutting-edges, and the 
fine striation of the surface; though they are folded at the base 
in a manner similar to those of that great enigma. 

We may also add that thirteen opercular plates have been 
found, some being quite perfect and in excellent condition. The 
scales, too, are not by any means rare in the same locality. 
The remains, then, of this fish being so abundant, the non-occur- 
rence of the large Rhizodus-tooth is very significant. 


VI.—On the Occurrence of Loxomma Allmanni in the Northum- 
berland Coal-Field. By AtBany Hancocs, F.L.8., anp Tuos. 
ATTHEY. 


A Few months ago we announced the occurrence in the Coal- 
shale, near Newcastle, of a considerable portion of the cranium 
of Anthracosaurus. We have now the pleasure of recording the 
presence of another large Labyrinthodont Amphibian in the same 
locality, Mr. Atthey having recently obtained, in the black shale 
at Newsham, a nearly perfect skull of Lovomma Allmanni, Hux- 
ley, which we believe to be the first authenticated specimen of 
this fine Labyrinthodont that has been found in this neighbour- 
hood. 

The skull is complete, with the exception of the muzzle, which 
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is entirely wanting; but in other respects it is in an excellent 


state of preservation. The exposed surface, which is that of the 
crown, is wholly covered with the honeycomb-like sculpture 
usual in these animals. The pits and ridges are remarkably re- 
cular and deep, though they are occasionally elongated; the 
ridges are smooth, and have a semigloss—which two characters, 
taken together with the colour, a dark brown, give to the whole 
surface the appearance of carved box-wood. 

As presented to view, the contour of the skull is triangular, 
with the apex truncated, and the base or occipital region arched 
considerably inwards. The apex or muzzle not being present, 
it is impossible to say how much it was produced when perfect ; 
but, judging from the gentle inclination of the side margins, it 
would seem to have been much prolonged. The whole of the 
muzzle is broken away as far backward as the anterior border 
of the enormous orbits. Across the broken extremity the skull 
measures about five inches ; and the width of the occipital region 
at the widest part is nine inches; the length, from the broken 
anterior extremity to a line drawn between the points of the 
lateral expansions, is eight inches and a half. But if we make 
allowance for what is wanting of the muzzle, the length of the 
skull may be estimated at upwards of twelve inches. 

The longitudinal centre of the cranium is composed of a com- 
paratively narrow strip of bone, which is apparently made up of 
the frontals, the prefrontals, the parietals, the postfrontals, the 
epiotics, and the occipitals; but it is quite impossible to deter- 
mine the boundaries of these component parts, as the sutures 
are invisible, notwithstanding the fine condition of the specimen. 
The anterior portion of this compound strip of bone divides the 
large oblique orbits, the posterior portion the great lateral ex- 
pansions which forms the sides of the occjpital region. In front 
it is a little expanded laterally, and measures two inches and a 
quarter across; thence backwards for two inches and three-quar- 
ters the sides arch gently inwards, forming the inner anterior 
boundaries of what may be termed the anterior division of the 
orbits ; and then for an inch and three-quarters further back the 
sides are more strongly arched in the same direction, forming 
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the inner posterior boundaries of the posterior division of the 
orbits, there being at the junction of the two divisions of the 
inner orbital boundary a strong angular projection, emphatically 
marking off the two parts. At this point the interorbital bone 
is two inches wide. A little further back, at the narrowest 
part, it is only an inch and three-eighths wide. The inner 
boundaries of the orbits appear to be formed by the pre- and 
postfrontals. 

The posterior portion of this central strip reaches from the 
hinder margin of the orbits to the occiput, the sides being very 
slightly arched outwards, and continuous with the lateral ex- 
pansions. This portion of the cranium is two inches and six- 
eighths wide, and two inches and three-eighths long, measuring 
from the posterior boundary of the orbit to the point of the 
epiotic bone, and, rising a little above the general surface, is 
strongly defined. The occipital margin is slightly arched in- 
wards, and at either side is produced backwards into short 
horns—the posterior points of the epiotic bones. This division 
of the central strip of bone is composed of the occipitals, the 
parietals, a portion of the postfrontals, and the epiotics, though 
here, as in the anterior division, the boundaries cannot be deter- 
mined with precision. No parietal foramen can be observed. 

The lateral expansions are each three inches wide, and, accord- 
ing to Prof. Huxley, they are composed of the postorbitals, the 
malars or jugals, the squamosals, and the quadrates. They pro- 
ject backwards quite an inch and a half beyond the central por- 
tion of the skull. The hinder margin of each at first bends 
outwards and backwards from the side of the epiotic bone for 
about two-thirds of its extent; it then suddenly turns a little 
forwards and terminates in a short point at the lateral or exter- 
nal angle. From the base of this point the outer or lateral mar- 
gin advances forwards and outwards, being at first, for about an 
inch, a little concave; it then bends a little inwards, and runs 
forwards in a straight line an inch and five-eighths further to 
the posterior extremity of the maxilla. From this point, which 
is only slightly indicated, the lateral walls of the skull are con- 
tinued in a uniformly inclined line to the anterior extremity. 
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The inner part of the posterior margin is formed by a ridge 
which thickens and enlarges at the point where it turns suddenly 
forwards, and this thickened part is turned upwards and over- 
laps a little the upper surface of the skull; thence to the external 
point or horn the surface is smooth, and has the appearance of 
being that of a joint. This is apparently the tympanic bone. 

The surface sculpture, however, does not extend so far back 
as this; it terminates abruptly in a sigmoidal line that reaches 
from the outer margin of the epiotic bone about midway between 
its posterior horn and the hinder boundary of the orbit to the 
base of the outer cornu. At first this line (that is, its inner ex- 
tremity) arches gracefully forwards, and then sweeps backwards 
and outwards to its outer termination, as already indicated. 
Behind this line the bone is depressed and smooth; the space 
next the epiotic bone is of considerable extent, and has all the 
appearance of being for muscular attachment: probably the tem- 
poral muscles may originate here; for muscles so placed would 
be conveniently situated to act upon the articular extremity of 
the mandible. 

The posterior outer boundary of the orbit is formed by the 
postorbital, the limits of which can be partially traced; it is 
narrow, and extends from the postfrontal to the inner posterior 
border of the malar ; its orbital margin is concave, and is inclined 
outwards and forwards. The limits of the malar are also pretty 
well defined ; it is wide behind, before quite narrow, not being 
more than seven-eighths of an inch wide, including the thickness 
-of the posterior extremity of the maxilla, which forms as it were 
a, narrow border to its straight margin. When perfect, this nar- 
row margin of the malar could not be less than two and a half 
inches long; more than two inches of it still remains, the ante- 
rior extremity having been broken away. The orbital boundary 
of this part is only very slightly concave ; it then rather suddenly 
bends inwards and backwards as it approaches its junction with 
that of the postorbital, where there is a slight bulging inwards. 
From this point the posterior margin of the malar is bounded by 
the postorbital, the squamosal, and the quadrate. At first this 
boundary passes inwards and backwards, then outwards and 
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backwards, and finally forwards and outwards, reaching the 
straight external margin of the malar at the posterior point of 
the maxilla. This enlarged posterior portion is upwards of an 
inch and a half wide. 

The orbits are both imperfect in front, the anterior boundaries 
having been broken away; but the form, notwithstanding, is 
determinable throughout. They are very large, measuring up- 
wards of four inches long and one inch and a half wide at the 
projection of the interorbital bone. Behind this point, which 
divides it into two parts, an interior and posterior, the orbit 
extends obliquely outwards and forwards; and in front of it the 
anterior division, which is the larger, turns a little inwards and 
forwards. 

The maxille extend backwards to within three inches of the 
external cornua; as much as four and a quarter inches of the 
posterior portion is present: they are narrow and straight, and 
border the straight outer margin of the malar, forming the lateral 
boundaries of the cranium. In the right maxilla there are five 
teeth—four towards the anterior fractured extremity, and the 
fifth, of which the stump only remains, is seven-eighths of an 
inch from the hinder extremity. Three of the anterior ones are 
perfect: the first is placed a quarter of an inch from the broken 
end of the jaw, and is about half an inch from the next tooth ; 
the second, third, and fourth are a quarter of an inch apart (the 
crown of the latter is gone) ; the fifth is placed an inch and three- 
quarters further back, the intermediate teeth having probably 
been removed. The remains of three or four teeth are observed 
in the left maxilla, placed about the same distance apart as those 
of the right maxilla. 

These teeth are of equal size ; the perfect ones measure three- 
tenths of an inch in length; they are grooved from the base 
halfway up the crown; the upper portion is compressed in the 
direction of the long axis of the jaw, and the sides are produced 
into wide, sharp-cutting margins; the extremities are abruptly 
pointed. 

A large palatal tooth or tusk is seen a little within the frac- 
tured extremity of the right maxilla, sinking into the matrix ; 
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the exposed portion is three-quarters of an inch in length; it is 
half an inch wide at the base, and is three-eighths of an inch 
wide at the upper extremity; it is therefore probable that not 
half the tooth is seen, and that it cannot have been less than an 
inch and a half in length. 

The under surface of the specimen is partially exposed; but 
too little is displayed, and that little is too much disturbed to ad- 
mit of clear elucidation. Part, however, of the basi-sphenoid and 
its lateral processes can be observed, as well as a portion of the 
palatal bones; also the palato-temporal foramen seems to be in 
part recognizable. 

We have already stated that this fine cranium is the first au- 
thenticated evidence of the occurrence of Loxomma in the shale 
of the Northumberland coal-field. Mr. Atthey, however, has 
had in his cabinet for several years the crushed cranial bones of 
this Labyrinthodont ; but, owing to the confusion of the parts, © 
we were quite unable to determine to which of the known forms 
to refer them, until the possession of the specimen under discus- 
sion cleared up the matter. We can now trace distinctly the 
presence of the central portion of the cranium, which agrees 
with that of the specimen before us in form and surface-seulp- 
ture. A portion of a maxilla, with a few teeth attached, as well 
as considerable remains of the lateral expansions, are likewise 
determinable. 

Having now the advantage afforded by the possession of this 
almost perfect skull of Loxomma Allmannt, we are also enabled 
confidently to refer to the two magnificent Labyrinthodont skulls 
exhibited and described, under the name of Pteroplax brevicornis, 
by Mr. James Thomson and Prof. Young, of Glasgow, at the 
meeting of the British Association held last year at Exeter. On 
passing through Newcastle on his road homewards, Mr. Thomson 
kindly gave us an opportunity of inspecting these specimens, and 
at the time we pronounced them to belong to Loxomma—cer- 
tainly not to Pteroplax. We are now in a position to speak on 
the subject without the least hesitation, in confirmation of our 
opinion then expressed. That our cranium is that of Loxomma 
there is not the least doubt; that it agrees with Mr. Thomson’s 
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specimens generically, and we believe specifically, is equally cer- 
tain; and that Pteroplax is distinct from Loxomma we have the 
high authority of Prof. Huxley, who has examined our type 
specimens of the former. 

This is quite evident even on a cursory examination of the 
two forms. But we may take this opportunity to state that 
Pteroplax deviates considerably, in the structure of the cranium, 
from all known Labyrinthodonts. In the conformation of the 
head it approaches the Siren. This fact was entirely overlooked 
by us at the time of the publication of our paper on the subject 
(Ann. Nat. Hist., Ser. 4, Vol. I., p. 266), and was not recog- 
nised until Prof. Huxley kindly pointed it out to us some time 
afterwards. 

Pteroplax has no posterior lateral expansions like those in 
Anthracosaurus and Loxomma, as we thought it would have (the 
whole, or nearly the whole, of the cranium is figured in plate 
xv. fig. 1 of the above paper, and likewise in the Nat. Hist. 
Trans. of Northumberland and Durham, Vol. III., pl. II.); the 
maxille are also deficient. The long curved horns are undoubt- 
edly the equivalents of the lateral external cornua in Loxomma ; 
and the overlying points are the homologues of the inner horns, 
being in both genera the posterior extremities of epiotic bones. 

Shortly before the occurrence of the cranium of Loxomma at 
Newsham, Mr. Atthey obtained from the same locality a series 
of vertebre, lying nearly in natural order, with a few ribs scat- 
tered among them. We think these also probably belong to 
Loxomma. There are fourteen or fifteen vertebre ; but, unfor- 
tunately, little can be made out respecting them except the form 
and character of the bodies, the processes of which are not de- 
terminable, though they seem mixed up with the matrix, which 
is partly composed of iron-pyrites. 

The largest vertebre are about seven-eighths of an inch wide, 
and five-eighths of an inch long; they are slightly hollowed at 
the ends, with the margins a little reflected; there is a minute 
notochordal foramen in the centre, but this is not always visible ; 
and the sides are hollowed or channelled, but do not exhibit 
much striation. 
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The ribs are peculiar in form; they are about five inches long, 
but we cannot be certain that they are entire ; the shaft is three- 
eighths. of an inch wide, and is not much compressed ; nor do 
they exhibit the longitudinal groove so usual in the ribs of these 
Amphibians. The proximal extremity is exceedingly wide, mea- 
suring across seven-eighths of an inch; it is much compressed ; 
but the capitular margin is thick and continues the curve of the 
shaft; it projects a little beyond the tuberculum, and is divided 
from it by a very shallow notch ; the bifurcation is consequently 
exceedingly shallow. The tubercular process turns suddenly 
from the shaft, and, though thin, widens out into a large con- — 
cave articular surface, much larger than that of the capitulum. 

There is, of course, no certainty that these vertebre and ribs 
are really those of Loxomma; but, from their occurring in the 
same locality, and about the same time as the cranium, we may 
infer that it and they came from the same part of the seam; 
hence the probability that they belonged to the same animal ; 
and, moreover, the ribs differ considerably from those of Anth- 
racosaurus and Pteroplaz, the only other large Labyrithodonts 
that have yet been found in the Newcastle coal-field. 


VII.— Description of a Labyrinthodont Amphibian, a new Generic 
Form, obtained in the Coal-Shale at Newsham, near Newcastle- 
upon-Tyne. By Aupany Hancocn, F.L.8., anp THomas 
Artury. (Plate IV.) 


Tue fossil vertebrata of the Coal-shale overlying the High-main 
Seam at Newsham do not yet appear to be exhausted, notwith- 
standing the great attention that has been bestowed upon the 
subject, for many years past, by one of the authors of this paper. 

In proof of this we have to record the recent occurrence, in 
the above locality, of two specimens of a small Labyrinthodont 
skull, differing from anything with which we are acquainted, and 
of such a peculiar character, that it is necessary to establish a 
new genus for the reception of this curious species, which we 
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propose to name Batrachiderpeton lineatum. One of the speci- 
mens is in a good state of preservation, and is almost entire. 

The anterior portion of it, however, is crushed and otherwise 
injured ; but the characters of the hinder part are well displayed, 
and so are those of the median coronal bones, the surface-struc- 
ture of the whole being beautifully preserved. The other speci- 
men has lost a considerable portion of the right side, and is 
much crushed and distorted, but nevertheless exhibits, in excel- 
lent order, some of the more important characters. 

The first-mentioned and the more perfect of the two specimens 
is flat and shield-like, having the contour in front pointed and 
broadly wedge-shaped, the sides of this part being broken; the 
occipital region is exceedingly wide, and considerably arched 
inwards at the posterior margin. It is evident, however, that 
when perfect, the front was broad and rounded, the muzzle 
being quite short, and that the sides were arched outwards. 
The skull is remarkable for its great width in proportion to its 
length, and for the wing-like character of the lateral expansions 
of the occipital region, which are very largely developed, and 
project considerably backwards, the lateral posterior angles being 
produced into long processes or cornua: consequently, from this 
peculiar formation, the inward arching of the occipital margin 
arises. From the outer angles of the occipital bones there are 
two other or inner horns, which are much less than the outer 
pair. When entire, the skull must have had the form of a broad 
inverted shield, with the apex in front rounded, and the basal or 
posterior margin concave. It measures two inches and three- 
tenths in length from the muzzle (the extremity of which is pre- 
sent) to a line extending from tip to tip of the external horns, 
but only an inch and seven-eighths to the extremity of the inner 
or occipital cornua. One side of the skull, behind, is quite per- 
fect ; so, by doubling the width of this from the median line, the 
breadth of the entire skull can be correctly determined: measured 
thus, it is two inches and five-eighths across the widest part ; it 
is two inches and a quarter in width without making such al- 
lowance. 

The central coronal bones are narrow in proportion to the 
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great breadth of the entire skull, and their boundaries are marked 
by strongly raised lines or ridges. The occipitals in combination 
are quadrilateral, and are half an inch wide and six-tenths of an 
inch long; behind, the margin is slightly concave, and from the 
sides, as if in continuation of the raised lateral lines, the two 
inner cornua project; they are a quarter of an inch long, are 
conical and irregularly three- or four-sided, with the surface 
roughened with ornamentation like that of the skull. 

In front the occipitals are divided from the parietals by a 
double, raised, transverse line. The latter are as wide as the 
occipitals, and have their lateral boundaries marked in the same 
manner by raised lines, which are in continuation of those of 
the occipitals, but are not so much elevated. These parietal 
lines slightly incline towards each other as they advance for- 
ward, which they do for about half an inch; they then diverge 
a little, and are lost in front in a circular groove which reaches 
four-tenths of an inch further forward. The anterior boundary 
of the parietals appears to be at the point where the lateral lines 
are most approximate ; and in front of this the circular groove 
may perhaps circumscribe the frontals and nasals. 

On the longitudinal middle line, a little in advance of the pos- 
terior margin of the parietals, there is a circular foramen a tenth 
of an inch wide, thus proving that we are correct in denominat- 
ing this elongated area the parietals: consequently the area be- 
hind must be that of the occipitals. But we must remark that 
the forward position of the parietals, and the great extent of the 
occipitals, are uncommon features in the Labyrinthodonts, and 
seem to indicate an approximation to the Batrachian form of 
structure—though, as we shall afterwards endeavour to show, 
our new genus is more closely related to the recent genera Siren, 
Proteus, and Axolotl. 

It is difficult to say of what bones the lateral expansions are 
composed ; they remind us much of similar expansions seen in 
other Labyrinthodonts, only they are proportionally much larger 
than usual. Judging from this similarity, it may be assumed 
that they are composed of the quadrates and squamosals, post- 
orbitals and malars, so far as the posterior portions of them are 
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concerned—though probably they also comprise the epiotics ; 
for it can scarcely be supposed that these latter bones lie within 
the raised boundary lines which we assume to be those of the 
occipitals. And yet, from analogy, it might be thought that the 
inner cornua formed the posterior extremities of the epiotics. 
In front of the lateral expansions, and external to the frontals 
and parietals, the ridges on the surface probably indicate the 
presence of the several component bones of these parts; but it 
is imposible to determine with precision their limits and exact 
configuration. 

The posterior margin of each lateral expansion extends in a 
straight line outwards and backwards from the base of the occi- 
pital horn for seven-tenths of an inch to the external horn, which 
projects backwards with a slight inclination outwards, and is 
four-tenths of an inch long and one-fourth of an inch wide at the 
base; the surface is rough, like that of the inner horns, and is 
carinated longitudinally above and below, so that it presents four 
irregular facets. Of the lateral margins only the posterior por- 
tion of the left side is perfect, and this turns suddenly forward 
from the base of the horn in a slightly convex line for nine-tenths 
of an inch; it then bends rather abruptly forwards and inwards, 
and extends in an outward curved line for six-tenths of an inch 
further, at which point the margin of this side is broken away in 
an inward sloping direction to the anterior extremity of the skull. 
At the right side in front the lateral margin is folded inwards, 
and is otherwise injured for nearly two-thirds of its length; the 
posterior third is almost perfect, but the lateral horn is broken 
off. 

The surface of the skull is in a very good state of preservation, 
and is sculptured in a very peculiar manner, long linear ridges 
being the most conspicuous feature. As already stated, such 
ridges define the boundaries of the coronal bones; those of the 
occiput are very strong, and, together with the lateral ridges of 
the parietals, form along the sides of the central portion of the 
skull two nearly parallel lines enclosing the occipitals and parie- 
tals, each of which is rectangular in form. Other lines pass 
diagonally backwards in a radiating manner from the junction of 
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the parietals and occipitals (that is, from the point where the 
transverse double line divides these two sets of bones), and are 
continued to the base of the outer horns; there are three or four 
of such lines on each side. Also from the base of the outer 
horns other three or four somewhat interrupted lines stretch 
diagonally forwards and inwards, extending nearly as far as the 
front of the parietals. At the posterior margin of the lateral 
expansions, and parallel to it, there are likewise two or three 
obscure lines. 

Besides these lines, the occipital area and lateral expansions 
are irregularly tuberculated ; in front the skull is comparatively 
smooth; but the whole surface, including the ridges and tuber- 
cles, as well as the smooth portions, is covered with a minute 
reticulation of raised ridges; the meshes, being deeply sunk, 
give, when seen under a lens, a punctured appearance, and when 
so magnified, this minute reticulation much resembles the usual 
Labyrinthodont honeycomb-like surface-structure. 

The under surface of the specimen displays the roof of the 
mouth, which, though imperfect, exhibits some very interesting 
characters. In front the remains of the premaxille are seen at 
either side doubled inwards and pressed down; they seem to 
have been short, probably not much over six-tenths of an inch 
in length. That of the right side is nearly entire, and lies with 
its outer surface exposed, which is covered with a minute reti- 
culation of raised lines. The posterior extremity is considerably 
produced beyond the teeth, and is pointed and conical. This 
process is apparently for cartilaginous attachment. The alveolar 
border is straight and thick, and contains seven teeth, three or 
four of which are perfect; they are close-set, stout, and slightly 
incurved, with the tips rather abruptly pointed, a little com- 
pressed in the direction of the length of the jaw, and finely and 
sharply striated, the strie being raised; the base and middle 
portion are smooth and cylindrical. A mere trace of the left 
premaxilla is visible; but four or five of its teeth are pressed 
down upon the vomer. These teeth are well preserved, and 
have all the characters of those of the right side. 

The vomer is largely developed, and extends backward quite 
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half the length of the skull; it is divided by a suture on the 
longitudinal middle line, and the two lateral portions diverge a 
little behind. To these diverging points the pterygoids are at- 
tached ; they are wide, stout bones, which, passing outward and 
backward, abut at the posterior portion of the malars or the 
bones forming the hinder lateral margins of the skull. In front 
of the pterygoids there is a large depression on each side, which 
may be the palato-temporal foramen: these depressions are cir- 
cular in front; but their inner posterior boundaries are formed 
by the almost straight line of the pterygoids. 

On the middle longitudinal line behind the pterygoids there is 
an elevated process, which probably indicates the presence of 
the sphenoid ; and behind this, on either hand, at the posterior 
margin of the skull, which is bounded by a strong ridge, there 
is a rounded elevation. These two elevations are probably the 
occipital condyles pressed inwards; or it may be that they are 
the lateral margins of the sphenoid turned upwards and distorted. 

The large plates in front, which we have assumed to be the 
vomers, may possibly hold in combination the palatal bones. 
Be this, however, as it may, they are thickly covered with mi- 
nute teeth from end to end, and to within a short distance of 
the lateral margins. These teeth do not appear to be arranged 
in any particular order, but are much obscured by the matrix. 
A few, however, are quite free, and show that they are short, 
stout, pointed, conical, and have the apices striated. This great 
patch of minute teeth is bounded on either side by a row of 
eight or ten stout close-set teeth, similar in all respects to the 
premaxillary teeth, even to the apical compression and stria- 
tion ; and they are nearly as large, if not quite as large, as the 
latter. The posterior one, which is placed close in front of the 
palato-temporal foramen, is larger than the rest, and is certainly 
equal in size to the premaxillary teeth. 

The other or less perfect specimen of the skull has lost the 
whole of the right side; and the margin of the left side is much 
injured, and is doubled inwards. It is quite evident, however, 
that this specimen, when perfect, was quite as large as the one 
first described; and the surface-ornamentation is of the same 
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character. The two principal coronal bones, the occipitals, and 
parietals, are almost entire, and are of the same rectangular form. 
The parietal foramen is distinctly displayed, and in every respect 
agrees with that of the other example. The left outer horn is 
present, and shows no variation in character; the two inner 
horns and the right outer horn are broken away. 

The left premaxillary bone is pressed inwards, and agrees in 
size and position with that previously described. It has seven 
teeth, beautifully preserved, the exact number in the other spe- 
cimen, and, in fact, the premaxillaries of the two individuals 
are in every respect similar, only in that now before us the pos- 
terior pointed extremity is apparently hidden in the matrix. The 
ereater portion of the vomer is preserved, and is studded, in the 
same manner as in the first specimen, with numerous, short, 
stout, conical teeth. The left outer or lateral row of vomerine 
teeth are well exhibited, and are pressed down inwards; they 
are ten or twelve in number, and are quite as large as those of 
the premaxille, and are in like manner striated at the apices. 
They seem better developed and are rather more numerous than 
in the other specimen; but in it these teeth are broken down 
and are much encumbered with the matrix, and there can be 
little doubt some of them have entirely disappeared: eight ne- 
vertheless can be counted. Had we not had the first-desecribed 
specimen for comparison, we might have taken this lateral row 
of vomerine teeth to have belonged to either a maxilla or a man- 
dible pressed inwards; but after carefully considering the evi- 
dence for and against, we think it favours the opinion we have 
adopted, though it is quite possible that we may be mistaken. 
At the same time it must be remarked that this row of teeth 
occupies exactly the same position that the lateral vomerine row 
does in the other specimen, that it is of the same length, and 
that the number of teeth is apparently the same, two or three 
having been removed in the first specimen. 

The folded margin of the cranium exhibits in front a longitu- 
dinal depression, which there can be little doubt indicates the 
position of the orbit ; indeed, at one point the inner orbital mar- 
ein can be traced. A similar depression is observable in the 
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other specimen, at the right side. The only other feature worthy 
of notice in our second specimen is the pterygoid; that on the 
left side is pretty well preserved, and shows no variation of cha- 
racter, except that the surface is minutely striated in a longitu- 
dinal direction. 

For three or four years past, Mr. Atthey has had in his pos- 
session a mandible belonging to this new Labyrinthodont; and, 
though always believing it to be distinct from that of any known 
species, we have kept it back till now, not feeling ourselves jus- 
tified in encumbering the nomenclature with terms signifying so 
little, and, in a scientific pomt of view, almost valueless. We 
are now, however, in a position to associate it with a cranium 
possessing important and interesting features. There can be no 
doubt that this mandible is really that of Batrachiderpeton. The 
surface-character of the bone, its size, and the character, form, 
and size of the teeth all go to prove this. 

This mandible is perfect in front, where it is obtusely pointed ; 


behind it is imperfect, a considerable portion evidently having ~ 


been removed. The outer surface is exposed, and is seen to be 
covered with a few coarse, irregular, longitudinal ridges, having 
much the character of those on the cranium; and in front there 
are a few reticulated ridges, quite similar to those on the pre- 
maxille. It is an inch long and a quarter of an inch broad at 
the widest part; the margins are nearly parallel, the jaw nar- 
rowing only very slightly forwards; the alveolar border is thick 
and almost straight, there being a slight depression near the 
centre, dividing the teeth into two groups. In all, there are 
fifteen teeth ; they are closely arranged, stout, a little incurved, 
rather obtusely pointed, and have the tips finely striated and 
slightly compressed in the direction of the length of the jaw— 
agreeing in these peculiarities, as in all the other characters, with 
the premaxillary teeth. They are confined to the anterior por- 
tion of the mandible, there apparently having been none in the 
posterior part. The range of the teeth will therefore correspond 
very well to those of the premaxilla. They are the sixteenth of 
an inch in length, being of the same size as those of the pre- 
maxilla. 
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It is impossible to contemplate the structure of the roof of the 
mouth of this curious Labyrinthodont without being reminded 
of the arrangement of the parts in that of Siren, Proteus, and 
Axolotl. The well-armed vomer in particular is very striking. 
The extensive development of this vomerine armature, and the 
deficiency of bony maxille, would seem to ally Batrachiderpeton 
to Stren and Proteus; while the relationship of the vomers to 
the pterygoids, and the form of the latter, are very similar to 
what obtains in Avolotl. And the alliance with this interesting 
form would be rendered still stronger if it should turn out that 
our new genus has really bony maxille, particularly as the pre- 
maxille are armed with teeth. In Siren and Proteus the pre- 
maxillaries are quite minute, and are devoid of teeth. 

The characters of the premaxille in Batrachiderpeton are, as 
we have seen, only imperfectly displayed, and some doubt as 
to their form and extent might be entertained. But it would 
seem likely that in them we see the whole of the bones of the 
upper jaw, and that they must have stretched outwards and 
backwards, and have each been united to a membrane or cartil- 
age (the representative of the maxilla), and in this way have 
become attached to the under surface of the malar or the lateral 
cranial bone where it is smooth and seems well fitted for such 
attachment; they could not have been attached to the outer 
edge of it, for it is covered with surface-ornamentation. By 
this arrangement spaces for the orbits are provided; and thus, 
again, our new Labyrinthodont would seem to resemble Siren 
and Proteus. 

That this is the fact is apparently corroborated by what can 
be traced of the bones themselves. The premaxilla of the right 
side in the more perfect specimen is, as before pointed out, 
pressed inwards upon the vomer, or rather in front of it. Before, 
it is wide, and is continuous with the bone of the muzzle, as is 
proved by the continuation of the surface-ornament. Behind, 
however, it appears to have been free, and to have terminated 
in a pointed extremity. On this side, too, the malar is turned 
inwards; but its anterior extremity, which is pointed, does not 
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seem to be united to the premaxilla; it has likewise all the ap- 
pearance of having been free. 

In the less perfect specimen, as before mentioned, the pre- 
maxilla of the left side is pressed inwards in the same manner 
as that of the right side in the other specimen; and both agree 
in having seven teeth, and in having had apparently the posterior 
extremity free. From these coincidences it would seem fair to 
assume that the premaxille comprise the whole of the bony 
structure of the upper jaw. At the same time it must be allowed 
that, as previously pointed out, the row of teeth on the left side 
of the vomer in one of the specimens has much the appearance 
of having belonged to a maxilla; and if this should prove to be 
the case, then Batrachiderpeton would be more closely allied to 
Axolotl than to Siren. 

In the large size of the coronal bones, Batrachiderpeton also 
shows an alliance with Siren and Axolotl, while, in the square- 
ness of the occipitals and parietals, it agrees with the Salamander 
and the Batrachians. But, notwithstanding these deviations 
from the usual characters, there can be little doubt that our new 
form is a true Labyrinthodont; for the lateral cranial expan- 
sions, though more developed than commonly, are very similar 
to those characteristic features of these amphibians. And the 
parietal foramen is most significant, as well as the stoutness of 
the teeth ; and the row of strong vomerine teeth on each side is 
also characteristic. 

But this is not the only instance in which a Labyrinthodont 
has been found to exhibit an approximation to the Siren-type of 
structure. Pteroplax is so related, as we have pointed out in 
the May number of the ‘‘ Annals.”’ At present, however, it is 
not necessary to dilate further on this matter than to state that 
Pteroplax seems to approach Siren in a different line from that 
by which it is approximated by Batrachiderpeton. In the former 
the lateral cranial expansions of the Labyrinthodont are entirely 
reduced, while in the latter they are even exaggerated in extent; 
and in Pteroplax, again, the coronal bones are not much altered 
in form, and the frontals are very long, showing that the muzzle 
was much produced. In Batrachiderpeton, on the contrary, the 
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muzzle is extremely short, and the posterior region of the skull 
is much developed. Pteroplax shows its relationship to Siren 
by the reduction of the lateral cranial expansions, Batrachider- 
peton by the large development of the occipital and parietal 
bones, both also by the peculiar character of the premaxille 
and the deficiency of bony maxille, though, as we have already 
seen, there may be some doubt as to this last feature in Batra- 
chiderpeton. 


EXPLANATION OF PLATE IV. 


Fig. 1. Dorsal view of the cranium of Batrachiderpeton lineatum, a little 
enlarged; the dotted lines indicate the restored parts: a, occi- 
pital bones, bounded by raised lines; 6, inner cornua; c, parietals 
exhibiting foramen near the posterior part ; d, area circumscribed 
by a circular groove, probably the frontals and nasals; e, lateral 
expansion; jf, one of the outer cornua; g, supposed malar; h, 
premaxille, indicated in outline, in their supposed natural posi- 
tion; 2, orbits, indicated by dotted lines. 


Fig. 2. View of roof of mouth of the same: a, inner cornua; 6, one of the 
outer cornua; c, left malar; d, right malar, bent inwards; e, 
right premaxilla, doubled inwards; /, free posterior extremity 
of ditto; g, teeth of the left premaxilla, bent inwards; A, vomer 
studded with minute teeth; 7 2, two lateral rows of large vome- 
rine teeth ; 7, pterygoid ; &, an eminence, probably the sphenoid ; 
/, two elevations, perhaps portions of the sphenoid, or possibly 
the occipital condyles; m, occipital ridge; n, palato-temporal 
foramen ; 0, a depression, probably marking the position of the 
right orbit. 

Fig. 3. View of the anterior portion of the left mandible, exhibiting the 
teeth and surface-ornamentation: a, anterior extremity. 


Fig. 4. Three preemaxillary teeth, seen in front, much enlarged. 
Fig. 5. Side view of one premaxillary tooth, much enlarged. 


Fig. 6. Much enlarged view of the apical extremity of the same, exhibit- 
ing the striation. 


Tig. 7. Two of the small vomerine teeth, considerably enlarged. 
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VIIL.—On a new Labyrinthodont Amphibian from the Magnesian 
Limestone of Midderidge, Durham. By Atpany Hancock, 
F.L.S., anp RicHarp Howss.* (Plate VI.) 


Amone the important additions to the fauna of the Permian rocks 
of Durham made by Joseph Duff, Esq., last autumn, not the 
least interesting, perhaps, may be reckoned the remains of a 
Labyrinthodont having numerous finely striated, rhombiform 
scutes or scales, resembling in shape those of some Ganoid fishes, 
though very superior in size. These remains were found at the 
Midderidge quarry (a portion of which has recently been removed 
for the purpose of widening the Darlington and Wear Valley 
Railway), in a bed of yellow marly limestone seven or eight feet 
above the Marl-slate properly so called. The section at this 
quarry is thus described by Prof. Sedgwick, Geol. Trans., Ser. 
Il., Vol. IIL., p. 76 :— 

‘1. Bed of light-coloured siliceous sandstone, worked as a 
coarse flagstone and also as a building-stone. The upper beds 
alternate with blue-coloured calcareous shale. At Hast Thickley 
they are about thirty feet thick. 

“9. Yellow-coloured calcareous shale and shale-slate, in 
thickness about nine feet. Some of these beds are incoherent 
and sandy; the Marl-slate forms a series of indurated bands, 
which divide the more incoherent shale. 

‘©3. A series of thin beds with marly partings; the whole 
about twenty feet thick. The average thickness of the several 
beds is not more than a few inches; their surfaces are often 
covered with yellow marl; at their natural partings they are 
generally covered with dendritical impressions,”’ etc. 

In the above section, No. 1 represents the uppermost member 
of the Coal Measures, which in this part of Durham have been 
much disturbed and denuded prior to the deposition of the Marl- 
slate. It must be mentioned that in this quarry and in the south 
of Durham there is no bed of ‘‘ yellow incoherent sand,’’ a bed 


* This and the two following papers are reprinted by permission of the Council of the 
Geological Society (from Vol. XX VI. of their ‘‘ Proceedings”) who have also kindly granted 
the use of the plates illustrating the papers. 
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which forms an important item in the section a few miles further 
north and in the north of Durham generally. 

The Marl-slate proper equals the lower portion of No. 2 of 
Prof. Sedgwick’s section. When closely examined, it can be 
distinctly separated from the marly limestone, into which it gra- 
dually passes upwards. And it is more emphatically distinguished 
by the fossils it contains ; for, though a few stray fishes are now 
and then found in the calcareous beds above, yet this lowest 
part is the depository for the numerous fish- and plant-remains 
which characterise the Permian rocks. It is then in the middle, 
or nearly so, of this yard of Marl-slate that Mr. Duff has found 
the remains of the Dorypterus Hoffmanni, Germar, and also the 
remains of two species of reptiles, viz., Proterosaurus Speneri, 
H. v. Meyer, and Proterosaurus Hualeyi, nov. spec., descrip- 
tions of which have been communicated to the Geological So- 
ciety. Associated with these occurred numerous remains of the 
fishes which have been so long well known, and fragments of 
plants, a few of which are new to England, though most of them 
have been described from the Kupferschiefer of Germany. The 
Mollusca observed by Mr. Duff consist of fragments of Nautilus 
Freieslebent, Schloth., specimens of Discina nitida, Phil., Lingula 
mytiloides, Sow., and Myalina Hausmanni, Goldf. Of these 
shells, only a few imperfect specimens occurred. The appear- 
ances presented by the whole of the fossils entombed in this 
Marl-slate seem to lead to the conclusion that this deposit was 
formed in a very quiet estuary, into which the land reptiles, 
the freshwater Ganoids, and the remains of coniferous plants 
were brought, to be intermixed with other exuviz, such as the 
shells of Nawtilt, Discine, and Lingule, which are undoubtedly 
of marine origin. 

The Marl-slate at this spot appears to be perfectly unconform- 
able to the Coal Measures No. 1 of the above section. But be- 
tween it and this sandstone there is an accumulation of yellow 
unctuous clay, about two feet thick, which has not the appear- 
ance of an original deposit, but appears to have been formed 
partly by the destruction of the lower part of the Marl-slate, and 
partly by the infiltration of water carrying in clayey particles 
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through the extensive fissures which abound in the superin- 
cumbent limestone. Upwards the Marl-slate gradually passes, 
becoming more calcareous according to its height, into the thin- 
bedded compact limestone No. 3 of Prof. Sedgwick’s section. 
It is in these transition beds, at about seven feet above the Marl- 
slate proper, that our new Labyrinthodont was found. The beds 
of this portion are much thicker than in the compact limestone 
above, and more marly, and contain here and there small accu- 
mulations of gritty materials surrounded by hard compact lime- 
stone. The amphibian itself seems to have been imbedded in a 
very compact nodulous mass of one of these beds, and was for- 
tunately brought to light by the splitting of the stone right 
through the central portion of the bed. In this part of the series 
at this quarry the only other fossil remains found were a few 
Lingulé and fragments of a Polyzoon; but in a neighbouring 
quarry the beds on this horizon contain numerous remains of 
the well-known Permian mollusca. Although found in this 
higher portion of the series, we imagine there will be no diffi- 
culty in inferring that the remains of this creature were carried 
from its freshwater haunts to be imbedded in a deposit which 
was fast putting on a marine aspect. 

The specimen of this new and interesting form (Pl. VI., fig. 
1), for which we propose the name of Lepidotosaurus Duffii, 
is unfortunately in a bad state of preservation, owing partly to 
the crystalline condition of the matrix, and partly to the peculiar 
state of the bones, some of which look as if they were composed 
of dark grey carbonate of lime, while certain parts of them have 
a burnt appearance, and are reduced to a brittle white, flaky, 
chalk-like substance, conspicuously displaying the concentric 
layers of growth. The fossil lies on its side, and is seen in ver- 
tical section, part of the bones being on one slab and part on 
the counter slab. The backbone (a, a, a) is split open longitu- 
dinally, there having been a natural division through this part. 
The ribs (e, e, e) are divided in the same direction ; but they for 
the most part are torn asunder, as the division has not extended 
much beyond the backbone. The same may be said of the head 
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(b, c, d), which les split open horizontally below the ventral 
margin of the animal. The neck (a,) is curled round in front of 
the anterior end of the body in the direction of the head, which 
lies in a reversed position, as we have just seen, below the trunk, 
which to some little extent overlaps it. The tail or posterior 
end of the spine seems to have been turned round the hinder 
extremity towards the same region, but none of its bones are 
present—only an indistinct depression indicates the fact. 

As the body lies thus curled up it measures fifteen inches in 
length ; and in width, from the backbone to the distal extremity 
of the ribs, eight inches. The length of the specimen, including 
the head if stretched out, would be about thirty-five inches. 

The course of the backbone is obvious enough, running along 
the dorsal margin, turning round in front of the body, and curv- 
ing backwards in the direction of the occipital region of the skull; 
but, unfortunately, at this point the slab is broken away for up- 
wards of two inches, separating by that space the head from the 
spine. The vertebral column (a), as seen in longitudinal section, 
is about an inch and one-eighth wide ; but it is quite impossible 
to make out any of the characters of the vertebre, or even to 
determine their dimensions with the necessary precision. All 


' that can be said on this point is that, from the assumed extent 


of four consecutive vertebre, the length of a single vertebra may 
be estimated at about seven-cighths of an inch. This difficulty 
arises partly from the crystalline condition of the whole line of 
the vertebre, and partly from the fact that the whole of the bone 
is broken up and partially removed, little else than cellular or 
flaky matter remaining, all boundaries determining the forms of 
the parts having disappeared. 

There is, however, one feature of the vertebral column which 
cannot pass unnoticed. The neck (a) seems to have been re- 
markably long for a Labyrinthodont. From the length of the 
ribs, the body must undoubtedly have been of considerable depth; 
and unless the neck had been long, it is evident that the head, 
if attached to the trunk, as it appears to have been when depo- 
sited, could not have assumed the position in which it is placed 
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immediately below and parallel to the belly. But it is impossible 
to determine the exact length of this portion of the column, as 
we cannot be sure how many of the anterior ribs are wanting. 

The ribs (e, e, e) are arranged in regular order, inclining from 
before backwards, but have been apparently torn bodily from 
their spinal attachment by pressure after deposition, and now 
their proximal extremities are removed about an inch and a 
quarter from the column, the whole having been afterwards 
pushed downwards. Twenty-one are distinctly displayed in 
parallel order, about a quarter of an inch apart from each other 
in front; but the space dividing the posterior ones is somewhat 
greater. They are inclined diagonally from the front in slightly 
arched curves, the concavity being forward ; and traces of eight 
or ten more can be determined, so that in all there have been 
about thirty ribs. In front, too, there are indistinct impressions 
of one or two more; but whether or not these terminate the 
series in this direction it is impossible to say. 

The largest ribs, which are near the centre, are six inches and 
a quarter in length, following the curve, and the shaft is one 
quarter of an inch thick; they taper slightly towards the distal 
extremity, and do not exhibit the longitudinal groove or depres- 
sion usually observed in the ribs of Labyrinthodonts, neither are 
they apparently depressed in the usual manner. The proximal 
extremities are crushed and broken, but are widened a little, in- 
dicating a double articular surface; these extremities are, how- 
ever, too imperfect to warrant any confident assertion of the 
fact. 

The greater number of the ribs have a crystalline appearance, 
as if composed of a dark grey carbonate of lime; but the con- 
centric bone-layers are for the most part conspicuously displayed. 
Eleven or twelve of the anterior ribs have more than an inch of 
their distal extremity broken away, and the ruptured ends are 
united to an irregular, narrow, thin, longitudinal belt of bone (/), 
which is in the same crystalline condition as the ribs, and which 
has a fanciful resemblance to a fragmentary breast-bone ; but 
this appearance is altogether illusory, for, though this long belt 
is completely incorporated with the extremities of the ribs, the 
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result merely of pressure, it is undoubtedly composed of the re- 
mains of a few of the dermal scales to be afterwards described. 

The limbs are not present, nor can any trace of them be ob- 
served. There is, however, a thickish mass of bony matter in 
the dorsal region in front (g, g), lying incorporated with the 
proximal extremities of eight or nine of the anterior ribs, and 
extending in advance of them nearly as far as the curved line of 
the cervical vertebre. This may, perhaps, be the remains of 
the scapule and other members of the shoulder-girdle, but the 
forms of the parts are entirely obliterated; indeed, there is no 
indication of the mass having been composed of distinct parts.- 
The thickness of the bone, which, however, cannot be easily 
accounted for in any other way, justifies the above supposition ; 
and in fact, from its extent, measuring as it does five inches 
long and nearly two inches wide, the fair inference would seem 
to be that the fore limbs must have been largely developed. 

There, is, however, another explanation which has been sug- 
gested, which, though possible, can scarcely be considered pro- 
bable : it is, that this bony mass may be the remains of the large 
pectoral plates found in all Labyrinthodonts, which in some way 
or other have been removed thus far from their natural position. 
But this bony mass lies united to the ribs, and is covered by the 
dermal scales already alluded to, which appear to be undisturbed. 
This could scarcely be the case did this bony mass originate in 
the transported pectoral plates. 

Further back, incorporated with the dorsal extremities of the 
ribs there situated, is another considerable accumulation of bony 
matter (i) in the form of a very irregular elongated belt. The 
greater portion of this is undoubtedly derived from the surface- 
scales and the crushed ribs. At the anterior part of the belt, 
however, the bony substance is too thick to be thus accounted 
for, and, had it been placed sufficiently far backwards, it might 
have been supposed to be the remains of the pelvic girdle; but 
we fear its nature must be left undetermined. 

The head, we have already observed, is seen in section, lying 
in a reversed position below the ventral margin, which to a 
limited extent overlies it, the muzzle being directed backwards 
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(c, b, d). The coronal portion is on the slab on which the right 
side of the trunk rests; the lower or basal portion and muzzle 
are on the other, which may be denominated the left slab, as it 
contains the left side of the trunk. 

The cavity of the cranium was filled with crystallized carbo- 
nate of lime, and the bone is in a very flaky tender condition, 
having a chalky or burnt appearance, and in some places it is 
so much reduced as to be difficult to trace; neither the sutures 
of the component bones nor much of the surface character can 
be determined. 

The entire length of the skull is nine inches and three-quar- 
ters ; but the extremity of the muzzle is wanting. The occipital 
region is much injured; it is wide, truncated, and angulated at 
the sides; it measures across five inches and a quarter: for 
about an inch forward the skull widens a little, and then sud- 
denly tapers for nearly an inch and three-quarters, at which 
point it is three inches wide; here the muzzle seems to com- 
mence, and from hence it tapers gradually to the broken ante: 
rior extremity, where it is a little more than an inch and a half 
wide. 

The portion that remains of the narrow elongated muzzle is 
in a better state of preservation than the rest of the skull, and 
is seven inches long, and measures across the centre two inches 
and a half. Only a part of the upper surface was exposed ; but, 
aided by the skilful manipulation of our friend Mr. Atthey, to 
whom our best thanks are due, we have been enabled to work 
out the features of this characteristic portion of the cranium. 
The matrix has been carefully removed by that gentleman from 
the sides, and has been dug away from beneath, so as to exhibit 
to some extent the palate. Thus revealed, the muzzle is seen 
to be much depressed, slightly convex above, with the roof of 
the mouth apparently flat, or only a little concave. The maxille, 
which seem to form the sides of the muzzle, are thick at the 
outer margins, but are quite thin above. Unfortunately, how- 
ever, the roof of this portion is much injured; there is, never- 
theless, a strip about half an inch wide, extending the whole 
length of the maxilla along the right side, and a small portion 
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near the centre of the left maxilla, in a tolerable state of preser- 
vation. The central portion of the roof is, for the most part, 
deficient—little more than the cast of it showing the form. 

The upper surface of the roof, or as much of it as remains, 
and the margins of the maxille are studded with small conical, 
bluntly pointed tooth-like processes, irregularly disposed, but 
nowhere crowded. They are largest at the outer margins of the 
maxille, where they incline outwards, and appear to diminish 
in length, and to become erect as they pass inwards towards the 
middle longitudinal line. They are for the most part broken 
down, merely tubercular scars marking their position; but near 
to the centre of the left maxilla they are quite perfect, and are 
seen projecting into the adherent matrix, having much the ap- 
pearance of minute teeth. The largest are one-sixteenth of an 


- inch in length, and are rather obtusely pointed ; several of them 


are coated with a thin layer of transparent glass-like enamel. 
Their resemblance to teeth is still further shown by a large pulp- 
eavity and thick dentine-like walls, which have a white milky 
hue, and are very tender, being evidently much changed by fos- 
silization. They are, however, apparently processes of the bone 
from which they project; no distinct anchylosis can be seen, 
and when broken away there is no depressed scar, but their bases 
are persistent, like rugged tubercles. 

Traces of similar tooth-like processes are found much further 
back on the sides of the skull. The palatal surface of the muzzle, 
so far as it could be explored, displays no teeth, neither does the 
outer or alveolar margin of the maxille; but not much import- 
ance can be placed on these negative facts when the peculiar 
state of the specimen is considered. Very little can be added to 
what has already been said respecting the other portions of the 
cranium. After carefully removing the crystalline carbonate of 
lime from the interior of both portions of the skull, its walls are 
found distinctly lining the concavities in the matrix, though in 
places the bone is reduced to mere traces. And in one part the 
coronal wall has been thrust inwards, apparently by some dis- 
turbance in the matrix ; and the general distortion is so extensive 
that little can be determined except the contour, which has been 
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already described, and this is not by any means perfect (see Pl. 
VI., fig. 2). The crown seems to have been considerably ele-, 
vated and arched. . 

Perhaps the most interesting, and certainly the best-preserved 
feature of our strange amphibian has yet to be noticed. As it 
lies, it seems to have been covered with large, minutely striated, 
bony, imbricated scutes or scales, which extend from end to end 
and from the dorsal to the ventral margin of the specimen. 
These scales are arranged in diagonal lines, sloping from behind 
forwards, and give to the surface of the animal a strongly ribbed 
appearance in the same direction. The inside view of the scales 
presents the same sort of ribbing as the exterior: indeed, both 
sidés of this bony armature remind the observer of the ridges 
and furrows of a tiled roof, only the individual scales are not 
distinguishable as the tiles of a roof are ; the ridges and furrows 
alone are visible, and the junction of the rows is not perceptible. 
This may be partly owing to the pressure to which the fossil has 
been subjected, incorporating the bony scales with each other ; 
but it undoubtedly results in a great measure from the character 
of the scales themselves, which permit the most close and accu- 
rate fitting. However this may be, the specimen at present has 
the appearance of having been incased in a continuous bony 
shield coextensive with the trunk. No portion of the tail exist- 
ing, it is impossible to say whether or not the scales extended 
to it. 

Such is the general character of this peculiar scaly armature. 
Not much, however, of the external surface is seen; but a portion 
of two or three rows of the scales is well displayed at the.ante- 
rior extremity of the ribs on the right slab, or that on which the 
coronal portion of the cranium is preserved. This patch of the 
scaly covering of course belongs really to the left side of the ani- 
mal ; it overlies the ribs, and in part covers the bony mass, which 
Wwe suppose may be the remains of the shoulder-girdle. Other 
two considerable patches are observed overlying the ribs near 
the centre of the body, and several smaller patches are scattered 
over the specimen. All these patches exhibit the minute stria- 
tion of the surface, and that in front displays also the ribbed 


298 . MESSRS. HANCOCK AND HOWSE ON A 


structure; and the casts of all of them can be traced on the left 
slab. That of the anterior patch is well marked, and is of con- 
siderable extent, showing both the ridges and the minute stria- 
tion of the surface. 

Upon the left slab, too, the under surface of the scales is well 
seen, particularly a belt of a portion of four or five rows about 
an inch wide, that stretches along by the side of the vertebral 
column. And towards the posterior extremity of the specimen, 
the rows of scales are seen in their whole length (i, 7) extending 
in parallel order from the ventral to the dorsal margin, sloping 
forwards, and crossed by the ribs which incline in the opposite 
direction. The inside of the rows of the scales is equally well 
displayed on the right slab. 

The scales themselves (fig. 3) are rhombiform, with the angles 
slightly rounded, and having projecting from the lower anterior 
angle a strong, pointed conical process, which is overlapped by 
the dorsal margin of the scale next below. They are trans- 
versely elongated, and measure in this direction an inch and 
three-quarters lengthwise, or from the anterior to the posterior 
margin five-eighths of an inch. We shall, however, merely for 
the sake of convenience, consider the long measurement as that 
of the length, the short as that of the width. 

The ends, then, of the scales are truncated diagonally from 
above downwards and backwards; they (the scutes) are rather 
stout, but gradually thin out to the margins, which are very fine, 
and have a widish, thick ridge extending the whole length, much 
nearer to the front than the posterior margin, and parallel to it. 
This ridge is smooth and rounded below, where it is seen to be 
continued into the projecting process; above, on the outer sur- 
face, it forms an obtuse ridge the entire length of the scale. The . 
anterior part of the outer surface is smooth as far back as this 
ridge, and is bevelled or sloped to the margin; the posterior 
portion is twice as wide as the smooth anterior border, and slopes 
or inclines in the opposite direction or backwards, so that the 
longitudinal carina is like the ridge of a very low-pitched roof 
with one of the slopes much shorter than the other. The wide 
posterior slope is minutely and closely striated, the strie being 


NEW LABYRINTHODONT AMPHIBIAN. 229 


raised, sharply defined, and slightly diagonal from above down- 
wards and backwards, and are somewhat broken and tortuous. 

The scales imbricate backwards, the anterior overlapping the 
posterior as far as the longitudinal ridge, so that the whole of the 
smooth anterior border is covered, as well as the conical process 
projecting from the lower extremity, and the striz of the surface 
become continuous from scale to scale, and in this way the whole 
of the scaly surface is covered with uninterrupted strie. This 
is all the more perfect as the boundaries of the scales are not 
distinguishable, as already stated, the thin margins overlapping 
with great accuracy, and the pressure during fossilization un- 
doubtedly aiding in obliterating the visibility of the junctions. 
The ridges and furrows formed by the rows of scales, and the 
striation of the surface, alone give evidence of the presence of 
this scaly armature; and had it not been for the aid of some 
isolated scales on the margin of the specimen, their form and 
character could not have been determined. 

From the above description, the close resemblance of the scales 
to those of some ganoid fishes is sufficiently obvious; indeed, 
they might very readily be mistaken for the scales of a gigantic 
Platysomus, the chief distinguishing feature being that there is 
no notch to receive the peg of the adjoining scale, the connexion 
being merely that of superposition. 

Such are the characters of this curious Labyrinthodont, as they 
are determinable in our specimen, and they are certainly very 
anomalous. The most remarkable feature is the covering of 
uniform fish-like scales, which undoubtedly seem to clothe the 
entire body from back to belly ; and were this really the natural 
condition of the creature it would indeed be extremely abnormal, 
and we should be at a loss to ascertain its affinities, particularly 
as very little aid is supplied by the few other characters that we 
have been able to make out. Is it possible, then, in any way to 
account for this extraordinary appearance, so as to bring Lepido- 
tosaurus into the category of the Labyrinthodonts ? for it seems 
to have some relationship to that group, as is shown by certain 
cranial characters to be shortly referred to. 

We are indebted to the kindness of Prof. Huxley for an answer 
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to this question. After carefully examining this specimen, and 
considering it in every possible way, that gentleman suggested 
to us that, after all, the scales that now seem to be coextensive 
with the whole body may be nothing more than the ventral 
scutes common to all Labyrinthodonts, though somewhat modi- 
fied in character and more extensively developed than usual. 

The specimen, as we have already pointed out, lies on its side. 
Now these Amphibians have had depressed bodies; and as it 
may be supposed that the ventral scales would be developed in 
proportion to the degree of depression (or, in other words, those 
individuals with broad bellies would have more scutes than those 
with narrow bellies), it is easy to see that in Lepidotosaurus the 
scutes or scales, assuming the depression to have been extreme 
in this form, might have been more than usually developed. It 
is quite possible, then, nay, even likely, that on the collapse of 
the ventral scales, under the influence of lateral pressure, the 
animal lying on its side, their outer or upper margins of both 
flanks might reach to the dorsal region covering up and enclos- 
ing the ribs, exactly as is the case with the specimen before us. 
The perfect imbrication and close interlocking of the scales would 
undoubtedly conduce to this end by maintaining their compact 
order. 

This seems to us so natural an explanation of the phenomenon, 
that we gladly adopt it; and thus we find the greatest difficulty 
of the problem turned and conquered. We are also indebted to 
the liberality of Prof. Huxley for pointing out to us the affinity 
of our new form to Dasyceps, also a Permian Labyrinthodont. 

The relationship to the latter is seen in the form and orna- 
mentation of the head. In Dasyceps the muzzle is not by any 
means so much produced as it is in Lepidotosaurus: the form, 
however, of the occipital region presents considerable resem- 
blance. But what is most remarkable is that the surface of the 
skull is covered with minute, sharp, tooth-like processes, quite 
similar to those before described on the muzzle and sides of the 
skull of our new form. 

The Bradford fossil recently described by Prof. Huxley in the 
Quart. Journ. Geol. Soc., Vol. XXV., p- 809, under the name of 
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Pholiderpeton scutigerum, shows some relationship to Lepidoto- 
saurus in the large development of the ventral scutes ; but they 
differ greatly in character from those of the latter. 

The extraordinary characters of the scales, their vast develop- 
ment, peculiar ornamentation, and perfect mode of imbrication, 
as well as the greatly elongated, narrow muzzle, and other cha- 
racters of the head, make it necessary to establish a new genus 
for the reception of the Midderidge Labyrinthodont, to which, as 
previously stated, we have given the name of Lepidotosawrus 
Duffii, the specific name being in honour of the gentleman who 
has added so much to our knowledge of the vertebrata of the 
British Permian rocks. 

We are much indebted to W. C. Stobart, Esq., and J. Duff, 
Esq., for the pleasure of examining and describing this fossil. 
The specimens have been obligingly deposited in the Natural 
History Society's Museum. 


EXPLANATION OF PLATE VI. 


Fig. 1. Slab exhibiting the left side of Lepidotosaurus Duffii, two-thirds 
natural size :—a, a, a, line of the vertebral column; a, the cer- 
vical portion of ditto; 6, the inferior portion of the skull; c, 
small piece of the upper wall of ditto bulged inwards ; d, muzzle 
exhibiting at the sides minute conical tooth-like processes ; e, e, e, 
ribs; 7, belt of bony matter, resembling a fragmentary breast- 
bone; g, g, anterior mass of bony matter, supposed to be the 
remains of the shoulder-girdle ; /, posterior ditto, nature unde- 
termined ; 2, 2, inside view of the rows of dermal scales; 7, the 
dorsal extremities of four or five of ditto; 4, impressions of the 
anterior or lower extremities of four or five rows of scutes of the 
right side, showing the ridges and furrows and the minute stria- 
tion of the surface; /, 7, patches showing the striated impres- 
sions of scales. 


Fig. 2. Outline of cranium, dorsal view; one-third natural size. 


> 


Vig. 3. A seute, about the natural size. 
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IX.—On Proterosaurus Speneri, von Meyer, and a new species, 
Proterosaurus Hualeyi, from the Marl-Slate of Midderidge, 
Durham. By Atpany Hancocr, F.L.S., anp Ricnarp Howse. 
(Plates VII., VIII.) 


In the preceding paper it has been stated that the requirements 


of a railway company for increased accommodation of their traf- 


fic, and the continuous indefatigable exertions of our friend Jos. 
Duff, Esq., to enlarge the knowledge of the Marl-slate fauna of 
Durham, have led to the discovery of some fossil remains which 
are certainly the most interesting paleontologically of recent ac- 
quisitions. These consist of a considerable portion of the ske- 
leton of that earliest-recorded and still oldest- known reptile, 
Proterosaurus Speneri, v. Meyer, and also in close association 
with it of the greater portion of the skeleton of a smaller species, 
for which we propose the name Proterosaurus Hualeyi. Through 
the obliging kindness of Mr. Duff these specimens have not only 
been placed in our hands for description, but have also been 
added to the collection of the Natural History Society of New- 
castle, Durham, and Northumberland. 

Perhaps we may be allowed to reflect that in England we 
have now arrived, after the lapse of more than a century and a 
half, at the same point of paleontological discovery, bathymetri- 
cally considered, which was attained in Germany in the year 
1706 through the intelligent observations of a learned physi- 
cian of Berlin, whose name has been properly attached to this 
earliest discovered reptile; and also to consider this fact, that 
after the expiration of one hundred and sixty-four years, and 
notwithstanding the exertions and multiplication of observers 
and enlarged fields of inquiry, these reptilian remains, described 
by Spener, and compared by him to the Crocodile and Lizard, 
still continue to be the highest organisms up to this time re- 
corded from the palezozoic rocks. And thus this discovery, 
though it increases our knowledge of the geographical distri- 
bution of ancient reptiles, adds nothing to our knowledge of 
their bathymetrical range if we admit, as is generally done, that 
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the English Marl-slate was contemporaneous with, or deposited 
about the same geological period as, the German Kupferschiefer. 

For the history and description of more complete specimens 
we must refer to the classical monograph of Hermann von Meyer, 
‘Fauna der Vorwelt—Saurier aus dem Kupferschiefer der Zech- 
stein-formation.”’ 

The geological position in which these reptiles were found has 
already been described in a former communication, so that it is 
unnecessary to repeat it here, further than to state that they 
were associated in the Marl-slate proper on the same stratigra- 
phical horizon with such fishes as Platysomus, Paleoniscus, etc. 

The two specimens which we are about to describe were much 
obscured in the matrix; but by the skilful aid of Mr. Thomas 
Atthey the whole of the bones have been perfectly developed at 
the expense of much labour and judgment. One is the remains 
of a well-developed individual; but little more than vertebre 
and a few of the ribs in a more or less dilapidated state are pre- 
served ; but on another slab three or four perfect ribs have oc- 
curred. The other specimen is in a much more perfect condition, 
the principal bones of three of the limbs being well displayed, as 
well as one of the fore feet and most of the ribs, which lie in re- 
gular order on either side of the vertebral column. The former, 
as already mentioned, is undoubtedly the remains of Proterosau- 
- rus Spenert, and the latter a new species of the same genus, Pro- 


terosaurus Huxleyt. 
PRotEROSAURUS SPENERI, Vv. Meyer. (Pl. VII.) 


The bones of the specimen of this species are in a very perfect 
condition, the surface of them being quite intact, and in places 
having even a semigloss. The vertebre are lying articulated in 
a much curved line, the animal having apparently died with the 
spine arched violently backwards, as seems to have been the case 
with all the examples hitherto obtained. In our specimen the 
curve is even more sharp than usual, the remains of the column 
forming almost half a circle. The anterior portion of it is thrown 
suddenly back, and at the pelvic region it is as suddenly bent 
upwards. 
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In all there are thirty-five or thirty-six vertebra and casts of 
vertebre in continuous order, measuring, if placed in a right line, 
twenty-two inches in length. Of these vertebre twenty-one ap- 
pear to belong to the trunk, and fifteen or sixteen are caudal. 
Now, if we deduct two or three for the lumbar vertebrx, there 
will remain seventeen or eighteen dorsal vertebre. Meyer con- 
cluded, after carefully enumerating the joints in all the known 
individuals, that the number is ‘‘ not under sixteen, and not over 
so that it would appear that the whole of the dorsal 
vertebre are present, in front only the cervical being deficient. 
As Meyer estimates the tail-jomts at more than thirty-six or 
thirty-eight, it would then appear that more than half of them 
are wanting in the specimen before us. 


b) 


nineteen ;’ 


The centrum of the dorsal vertebre is upwards of three-quar- 
ters of an inch long, and about half an inch in height. In one 
of the largest specimens figured by von Meyer (tab. IX.) it is 
seven-eighths of an inch long and half an inch high. It would 
therefore seem that the Midderidge example is full-grown and a 
large individual. It is impossible to observe the ends of the ver- 
tebre, as they are all articulated; but from the appearance of 
the joints where they gape a little, it would seem that both the 
anterior and posterior articular surfaces are slightly concave, and 


‘their margins appear as if reflected ; the sides of the centrum are 


smooth, and are a little concave. 

The spinous process is one inch and a quarter high, being 
more than twice the height of the centrum, and it is half an inch 
from back to front; consequently it is considerably shorter than 
the body. It is much compressed, and is expanded a little above 
in the direction of the long axis of the vertebre ; and the dorsal 
margin or crest is slightly arched in the same direction, and ex- 
hibits on the sides delicate longitudinal radiating strie. The 
upper extremity of some of the anterior spimous processes are 
strongly roughened at the sides, as if for muscular attachment. 

The anterior zygapophyses are stout and well produced ; they 
incline outwards and upwards. The posterior pair are conside- 
rably shorter than the anterior, and stretch backwards or out- 
wards to overlap them. 
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The transverse processes are not well preserved; but distinct 
traces of them are observed in most of the vertebre, and on one 
or two the form is pretty well seen. They are simple, short, 
and obtuse, and are lengthened a little in the direction of the 
long axis of the centrum. 

The caudal vertebre are longer in proportion to their height 
than those of the trunk; and the neural arch, as in them, is 
completely united to the body, no suture or other trace of the 
junction of the parts being perceptible. The spinous process is 
as long proportionately, and those near the root of the tail are 
of the same shape as those of the trunk. But further down they 
become considerably contracted at the base in the direction of 
the long axis, and gradually widen in the same place upwards. 
The spine of the last joint on the slab, being the fifteenth or six- 
teenth of the tail, exhibits at the upper margin an indication of 
the peculiar bifurcation of the lower distal caudal spines of this 
saurian. 

The anterior zygapophyses are considerably longer than those 
of the trunk-vertebre, and are more inclined upwards. Imme- 
diately beneath the neural arch on either side of the centrum 
there is a longitudinal ridge, which, near the centre of the body, 
is produced a little into a short projecting tubercle, the trans- 
verse process. ‘The chevron bones forming the hemal arch are 
about as long as the dorsal spine, but are much narrower, and 
are of a spatulate form, being narrow at the proximal and flat 
and small towards the outer extremity. They are not fixed, like 
the processes, in connexion with the neural arch, but are articu- 
lated below to the broad reflected margin of the posterior extre- 
mity of the body, articulated, as it were, between the joints, and 
are inclined backwards. Only a few of them remain, but two or 
three are well displayed on a fragment of the counter-slab, which 
has fortunately been preserved. 

The lumbar vertebre are not well marked, and in this region 
the specimen is unluckily fractured. Certainly two, perhaps 
three, of the last vertebre of the trunk are, however, apparently 
anchylosed. Von Meyer seems to have been uncertain whether 
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there were two or three pelvic joints; but from what he states 
it would seem likely that three is the number. | 

A fragment of a flattened rounded bone, measuring one inch 
and an eighth across, lies directly below the lumbar vertebre. 
This is probably a portion of the pelvic girdle, and is the only 
indication of its presence. This resembles in form the rounded 
extremity of a bone (tab. IV., f. 1, 2, of von Meyer’s work) lying 
in contact with the femur, and is probably a portion of either 
the pubis or ischium. 

Immediately in front of the fragment lie the short ribs, which 
are not more than an inch long; they are only slightly arched, 
with the head a little enlarged, and the distal extremity obtusely 
pointed. Further in advance there are the remains of three or 
four other ribs, with more or less of the enlarged proximal ex- 
tremity preserved and lying on the vertebre apparently near to 
the point of articulation. One such extremity, the most ante- 
rior, is pressed down upon the sixth or seventh vertebra in ad- 
vance of the sacrum. It lies immediately behind and below the 
distorted and broken transverse process, to which it is probably 
attached. Portions of the other heads occupy relatively exactly 
the same position on the two posterior vertebre. 

The head of each rib is of a triangular form, and is compressed, 
with the articulating surface simple and almost straight. The 
shaft at the proximal extremity is rather strongly bent; it is 
afterwards slightly and regularly arched, and at first it is nar- 
row and almost cylindrical, afterwards it widens and flattens, 
and is grooved longitudinally; the distal end is truncated for 
the attachment of the ventral ribs, of which, according to Meyer, 
there are three to each vertebral rib. The ventral ribs are not 
preserved in our specimen, with the exception of one or two. 
Two or three ribs on a portion of the counter-slab measure four 
inches and three-eighths along the chord. The widened extre- 
mity is one quarter of an inch broad; the constricted portion 
above is not more than half that width. 
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Prorerosaurus Houxteyi, n. sp. (Pl. VIII.) 


The small specimen of Proterosawrus, though far from being 
perfect, is not by any means so much mutilated as the large 
example of the genus above described. It lies apparently on its 
belly, with the two anterior limbs spread out, and the principal 
bones of the left posterior limb lying nearly in their natural 
order, though dislocated. In front of the trunk the neck-joints 
are scattered about in contact with the right coracoid; and a 
little further in advance towards the left is apparently a fragment 
of the skull, an arched bone five-eighths of an inch in length. 
The lumbar vertebre are not present, and the proximal caudal 
vertebre are likewise deficient, the slab bemg broken away at 
this point ; but a few of the distal ones can be traced. The ribs 
are spread out on either side of the spinal column, which strongly 
marks the central line. The trunk of the body from the pelvic 
region, or from the point where the slab is broken away, to a 
point level with the supposed cranial fragment, is about five 
inches in length. 

The bones are in a peculiar state. The surface of most of the 
limb-bones and ribs is well preserved. ‘These bones seem to 
have been hollow, and are filled up with galena; but the verte- 
bre and some of the smaller bones, such as the carpals, are al- 
most entirely composed of that mineral; and when this is the 
case, the form of the bones is often much distorted, apparently 
by the influence of the lead-ore in assuming its usual cubic form. 

The vertebre are not in a good state of preservation ; they 
are much injured by the deposition of the galena, as above re- 
ferred to, which has so distorted the form of the bones that it is 
quite impossible to make out the parts, or to say whether or not 
they are provided with the long characteristic spinous processes 
of P. Spenert. Indeed, it is difficult to determine the number 
of joints, though twelve can be counted. As, however, there 
are fourteen or fifteen pairs of ribs, there must be at least as 
many dorsal vertebre. It would still seem, nevertheless, that 
they are not so numerous in this species as they are in P. Spe- 
neri, in which we have seen there are seventeen or eighteen 
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dorsal vertebre. But it is quite possible, indeed it is likely, 
that they are more ribs than we have been able to enumerate, 
in which case we have underestimated the number of the verte- 
bre, and the two species may be found to agree in this particular 
more closely than is apparent. It is equally impossible to ascer- 
tain the character and-exact number of the cervical vertebre ; 
but as six or seven lie scattered about in front of the trunk, it 
would seem that this species may have seven, the number of the 
neck-vertebre of P. Speneri, according to Meyer. All that can 
be said about the caudal vertebre is, that the traces of their re- 
mains seem to indicate that the tail, when perfect, must have 
been of considerable length. About two inches of the distal ex- 
tremity is determinable; and as about the same length of the 
proximal portion seems to be broken away, the tail, when com- 
plete, must have been longer than the trunk, which is nearly 
three inches and a half in length. 

The ribs lie, as we have already said, spread out in their na- 
tural order on each side of the vertebral column, and fourteen or 
fifteen pairs can be enumerated; but there is some difficulty in 
determining the precise number. They are well and regularly 
arched from end to end, and are moderately and nearly equally 
thick throughout. Towards the proximal end they are a little 
flattened, and terminate in a slightly enlarged simple head of a 
triangular form. The distal extremity is abruptly truncated, but 
is not flattened and widened to the same degree as the ribs of 
P. Speneri; neither are the ribs so decidedly grooved as they 
are in that species, but are on the whole more cylindrical. The 
ventral ribs appear to have been numerous and comparatively 
stout ; they lie pressed in between the vertebral ribs near to the 
spinal column, but their relative number cannot be ascertained. 
The longest vertebral ribs are near the centre of the trunk; here 
they are seven-eighths of an inch long measured along the chord; 
they shorten a little before and behind to about seven-tenths of 
an inch in front and four-tenths behind. 

Both the coracoids are well preserved, particularly the left, 
which lies nearly in its natural position at the left side on the 
fore part of the trunk. The right coracoid is removed a short 
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distance in front. They are stout discoidal bones five-eighths 
of an inch in diameter, with a deep wide notch apparently on 
the posterior margin, forming the glenoid cavity for the articu- 
lation of the humerus. At the inner margin of the notch there 
is an elevated boss; and from thence to the front margin there 
is a widish ridge indicating perhaps the compound nature of this 
bone, which is most likely composed of both the coracoid and 
scapula, the glenoid cavity being as usual at the junction of the 
two elements; but there is no distinct trace of a suture. There 
is a straight narrow bone lying with one end in contact with the 
right coracoid, which may perhaps be a clavicle. A somewhat 
similar bone is also in contact with the left coracoid, but in this 
instance it has in some respects the character of a rib. 

The humerus is one inch long, and is a slightly arched stout 
bone, with the extremities a little expanded; the distal end, 
which is the wider of the two, is fully one quarter of an inch 
across, while the most constricted part of the shaft is a little 
more than half that width. The proportional measurements of 
the humerus in P. Speneri differ considerably from the above. 
In that species this bone has the extremities extremely wide. 
One figured by von Meyer (tab. IX.), which is two inches and a 
half long, has the shaft three-eighths of an inch thick, while the 
proximal extremity is a little less than nine-eighths of an inch 
wide, and the distal nine-eighths. In P. Husleyi the proximal 
extremity is very little wider than the shaft, and the distal ex- 
tremity is about twice as thick as the shaft. In P. Speneri the 
proximal and the distal extremities are three times the width of 
the shaft. 

The radius and ulna are not by any means slender; they are 
about seven-tenths of an inch long, being considerably shorter 
than the humerus. The radius is not quite so stout as the ulna, 
and both exhibit a slight sigmoidal curve. The latter is one- 
tenth of an inch thick at the centre of the shaft, but is a little 
enlarged at the extremity. 

The hand, including the wrist, is a little longer than the lower 
arm. ‘There are two rows of carpals, of which, though disposed 
in nearly regular order, it is not easy to determine the precise 
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number. There seem, however, to be three in the proximal 
row, and four or five in the distal, in all seven or eight. The 
metacarpals are long, being not much short of the length of the 
toes, of which there are five. The number of joints in each will 
have to be estimated rather than precisely determined, for the 
extremities are considerably injured. The first is the shortest, 
and has apparently two phalanges; the second has three; the 
third has four, all of which are quite distinct ; the fourth, which, 
judging from the size of the phalanges, is the longest, has four, 
but as no trace of the claw is present, there has no doubt been 
an additional joimt, brmging the number up to five, and if so, 
agreeing in this respect with P. Spenerit. 

The left fore limb is almost as perfect as the right, and les 
stretched out nearly at right angles with the trunk, with the 
front aspect exposed ; the back of the right limb is uppermost. 
The proximal end lies upon the coracoid ; the distal extremity is 
separated by a short space from the radius and ulna, both of 
which are extended in parallel order to unite with the projecting 
wrist and hand. The two latter, however, are so much injured 
by the accumulation of galena that the parts are much obscured. 

The chief bones of the left hinder limb, though dislocated, are 
lying close to the pelvic margin in nearly their natural sequence. 
The femur is as stoutly developed as the humerus; it is one 
inch and a quarter long, consequently a little more than one- 
eighth of an inch larger than the upper bone of the anterior limb; 
it is slightly bent, and has the extremities gradually but not ex- 
cessively enlarged. The shaft is one-eighth of an inch thick, 
and the proximal extremity is nearly double that thickness, the 
increase being due in part to a ridge, apparently at the outer or 
upper surface. 

The tibia and fibula are one inch and one-tenth long, so that 
they are a little more than one-eighth of an inch shorter than 
the femur. They are nearly straight; the fibula is slender, and 
does not seem to have been much enlarged at the extremities, 
which are, however, not perfect. The tibia is considerably 
stouter, but not by any means so thick as the femur. The dis- 
tal end is gradually thickened a little, but the proximal extremity 
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is considerably and rather suddenly enlarged. In this as im all 
the other bones, the articular extremities, having been formed of 
cartilage, are wanting, the ends being truncated. It is therefore 
quite impossible to describe in detail the characters of the joints. 

Fragments, apparently of the right tibia and fibula, and three 

or four of the phalanges, are scattered about in the vicinity of 
the bones of the left leg; but no other traces of the right limb 
are to be found. 

The only portion of the pelvic girdle present is the extremity 
of a flat bone. This fragment is three-tenths of an inch long, 
and two-tenths of an inch wide; it slightly widens towards the 
anterior extremity, which is truncated. This is probably a por- 
tion of the ilium. 

From the above description it seems evident enough that this 
small reptile is a true Proterosaurus, and that it is specifically 
distinct from P. Speneri. The long articulating limbs and ex- 
tensively produced tail are common to both species. In both, 
too, the neck has been of considerable length, and the number 
of cervical vertebre (seven) is apparently the same in both. And 
the number of the dorsal vertebre would likewise appear to agree 
in both species, and in each there are numerous ventral ribs. 
The same harmony is found in the number and character of the 
hand-bones. Unfortunately no comparison can be instituted re- 
specting the skulls and the individual features of the vertebre, 
as the parts in the new species are too imperfectly preserved ; 
enough, however, seems to be known to warrant the assertion 
that the two are generically coordinate. 

It appears equally clear that the small individual is specifically 
distinct. The diminutive size alone suggests this, especially as 
there are no appearances of immaturity; and the form of the 
ribs would seem to prove its specific distinctness. In P. Hualeyi 
we have seen that they are flattened towards the proximal extre- 
mity, while in P. Speneri they are rounded at this part; and in 
the former they are not widened and grooved to anything like 
the same degree at the distal extremity. 

The limbs, too, are proportionately different. In P. Speneri 
the fore limb is four inches and seven-eighths long, as figured 
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in von Meyer’s work, tab. IX. The hind limb is seven inches 
and five-eighths in length; consequently the former is one-third 
shorter than the latter. In P. Hualeyi the fore limb is one inch 
and seven-tenths in length, the hind limb two inches and three- 
eighths long ; the former in this species is therefore considerably 
more than two-thirds the length of the latter. 

In the new species, then, the limbs vary more in length than 
they do in the old ones, the hind limb being considerably longer 
in the former, in proportion to the fore limb, than is the case in 
P. Speneri. 

The difference likewise is strongly marked in the proportions 
of the humerus. On referring to von Meyer’s tab. IX., above 
quoted, the constricted part of the shaft of the humerus therein 
figured measures three-eighths of an inch wide, while the distal 
extremity is nine-eighths of an inch across: thus it appears that 
the latter part is three times wider than the former. In P. Hua- 
leyi the narrow part of the humerus is one-eighth of an inch 
thick, and the distal extremity is two-eighths of an inch wide : 
so here the disparity is only as two to one, but in P. Speneri it 
is as three to one. It must be stated, too, that in the old species 
the proximal end of the humerus is nearly as wide as the distal, 
while in the new species it is only slightly enlarged. 


EXPLANATION OF PLATES VII., VIII. 


“PLATE VIL. 


Slab of Marl-slate from Midderidge, containing the vertebral column, etc., 
of Proterosaurus Speneri, von Meyer. 


PLATE VII. 


Slab of Marl-slate from Midderidge, containing the skeleton of Proterosaurus 
Husxleyi, sp. nov., Hancock and Howse. 
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X.—On Dorypterus Hoffmanni, Germar, from the Marl-Slate of 
Midderidge, Durham. By Atsany Hancocr, F.L.8., anp 
Rriowarp Howse. (Plates IX., X.) 


Wiruin the last few years four specimens of Dorypterus Hoff- 
mannt have been discovered in the Marl-slate of Midderidge, in 
the county of Durham, by Joseph Duff, Esq., two of them in 
the year 1865, and the other two in the autumn of last year, 
1869. A few traces oi other individuals were also observed at 
the same time and in the same locality. These are, we believe, 
the first specimens of this very singular fish that have been ob- 
tained from the Marl-slate of this country. 

The Midderidge quarry, in which these examples were found, 
is situated on the Darlington and Wear-Valley Railway, not. far 
from Bishop’s Auckland, and is well known as being the locality 
where the Marl-slate fishes were first discovered. Prof. Sedg- 
wick a long time ago (Trans. Geol. Soc., 2nd series, Vol. III., 
pp. 76, 77) accurately described the position of this quarry and 
the stratum in which these specimens were found. 

Through the kindness of Mr. Duff, we have had the opportu- 
nity and pleasure of examining and studying all the specimens 
of this interesting fish: and this has happened fortunately ; for 
each specimen, being in a different state of preservation, has as- 
sisted much towards the working out and comprehension of the 
structure of this extraordinary ichthyolite. 

When Mr. Duff’s original specimens were first seen, they 
were supposed to be merely the skeletons of a species of Platy- 
somus ; but a short examination soon showed that this opinion 
was entirely erroneous ; and happily the discovery of two more 
specimens, and especially of one in which the characteristic dor- 
sal fin was better preserved than in-the former specimens, led 
us at once to identify Mr. Duft’s discovery with the Dorypterus 
Hoffmanni described originally by Prof. Germar in Count Miin- 
ster’s Beitrage zur Petrefactenkunde (Heft v., pp. 35-87, tab. 
xiv., f. 4), from a specimen obtained from the Kupferschiefer of 
the Hisleben district. 

Also there appears to us not the least doubt that the two fishes 
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described by Count Minster in the same work (Heft v., p. 44, 
tab. v., f. 2), under the name of Platysomus Althausi, belong 
also to the genus Dorypterus, and to the same species as the one 
described by Prof. Germar. But in order to establish more 
satisfactorily the strict identity of these with the English speci- 
mens, it seems necessary to reproduce the original descriptions 
given by Prof. Germar and Count Minster. 

Dorypterus Hoffmanni, Germar (Beitrage, Heft v., pp. 35-37). 
‘‘ This specimen was found only last autumn (1840) in the Kup- 
ferschiefer of the Hisleben district; and, although it is not perfect 
enough to ascertain all its essential parts, yet it presents so many 
peculiar characters that the establishment of a distinct genus be- 
comes necessary. As generic characters one can point out :— 
an oval profile and a body flattened on the sides, with a distinct 
bony skeleton ; a very high and spit-shaped dorsal fin; pectoral 
fin placed in the mid-height of the body, behind the gill-cover ; 
the small, narrow ventral fins in the middle of the ventral mar- 
gin; and a fork-shaped, equal-lobed tail. 

‘<The whole length of the fish, from the tail-fin to the front of 
the jaws, is three inches seven lines; its height, without the 
fins, one inch eleven lines; the height of the dorsal two inches, 
its breadth in the middle one line. The head, broadly ovate, 
has a nearly semicircular outline ; the under jaws are much bent 
upwards; and also the front and the nose seem much bent down- 
wards. It occupies nearly one-third of the body; and the jaws 
do not appear to have borne teeth. The backbone has a few 
more than thirty joints, of which about seventeen belonged to 
the ventral vertebre ; but the number of the vertebre cannot be 
distinctly. reckoned. 

‘Satisfactory information cannot be given respecting the pec- 
toral fins. Behind the gill-covers a somewhat waved ribbon- 
shaped organ runs in a sloping direction backwards to the ventral 
margin, which perhaps might be the humerus; and at its root 
one sees some bones which one is inclined to take for the roots 
of the pectoral rays. But this ribbon-shaped organ is provided 
with distinct parallel longitudinal strie, and itself resembles a 
pectoral fin; and those bones we took for roots of the pectoral 


ON DORYPTERUS HOFFMANNI. 245 


rays might be apophyses of the vertebral column displaced by 
pressure. 

‘The little elliptical ventral fins are nearly behind the middle 
of the belly, and not in immediate connexion with other bones, 
and may perhaps, through pressure or dislocation, have been 
pushed backwards; but at any rate they are placed behind the 
pectorals. The anal fin itself is not to be seen; but the root- 
bones (fin-supports), which are present, show that it commenced 
close to or not far from the ventrals, and extended for a consi- 
derable distance towards the tail. 

“‘The dorsal commences a little before the middle of the back, 
quickly gets narrower towards the apex, and continues in a ver- 
tical direction, with pretty equal breadth, to the tip. It has in 
this example, on the hinder side at the base, a bow-shaped emar- 
gination, which, however, may not have been caused by tearing 
or injury, because the rays do not break off, but run in parallel 
curves to the root. The support-bones also show that the dorsal 
did not extend more behind than before, and that we have the 
dorsal fin perfect and complete before us. The existence of a 
second dorsal cannot be directly denied, because in the place 
where it should appear the fish becomes obscured by the stone, 
and there are no sharp lines; but occasionally one can see the 
outline of the back so clearly that one would certainly see bones 
if there had been a second dorsal; and we may therefore con- 
clude that, in all probability, it was absent. 

‘“The caudal is forked; both lobes are equal, and are separa- 
ted by the backbone. 

‘*Tt is all the more difficult to determine the family to which 
this fish belongs, as neither scales nor teeth are to be seen. The 
rhombical markings which the figure shows near the tail, and 
which one might take for scales, have no glistening surface, and 
appear more as fragments of ribs and spinous processes crossing 
each other. If they were really scales, the genus Dorypterus 
would then belong to the Ganoids, and stand near Dapedius. 
But the form, the situation of the fins, and the whole skeleton 
remind one very much of the recent genus Vomer.”’ 

Although Prof. Germar’s specimen was not perfect enough to 
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enable him to describe it fully, yet in the foregoing description 
we find a sufficient number of characters to justify us in referring 
our specimens to this peculiar fish. Among these the position 
of the lower jaw, the rather large orbit, and the unusually long 
dorsal fin would alone be sufficient to establish this identity; but 
to these points may be added the situation of the pectoral in the 
mid-height of the body, the curious ‘“‘ribbon-shaped”’ process 
descending from behind the pectoral to the ventral margin, the 
abdominal rod which bounds the ventral cavity behind (not men- 
tioned by Germar or Miinster, but characteristically shown in 
their figures) the hourglass-shaped processes beneath the dorsal, 
and the peculiar sigmoidal plates seen near the ventral margins 
of the posterior half of the body: these establish beyond any 
doubt, not only the generic, but also the specific identity of the 
Marl-slate with the Kupferschiefer specimens. But there are a 
few points in Prof. Germar’s description which the more perfect 
state of the specimens we have had the use of enable us to cor- 
rect. It will appear in the sequel that what seemed to Germar 
to be an internal bony skeleton is, according to our observations 
and opinions, also in part an exo-skeleton. The situation of the 
ventral fin also, which is placed in this fish under the throat and 
rather in advance of the pectoral fin and ventral cavity, has been 
overlooked by this author (for, judging from his figure, the vent- 
ral appears to be present) ; and in consequence of this oversight 
he has been led to describe the anal as the ventral, and the anal 
(which is well shown in his specimen) as not present. Another 
point deserving of remark is the statement that the tail is homo- 
cereal. This mistake arose, no doubt, from the imperfect state 
of the tail in the specimen examined ; but in those which we 
have investigated this fin is very well preserved in three indivi- 
duals, and shows itself to be decidedly heterocercal. The size 
of Germar’s specimen is rather less than that of three of ours; 
but the dorsal fin is more perfect and more characteristically 
shown in the German than in those which we have before us 
from Midderidge. . 

Count Miinster says of his Platysomus Althausit (Minster, 
Beitrage, Heft v., p. 44, tab. v., f. 2) that ‘‘the only two small 
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individuals of this species which I saw at Mr. Althaus’s are of 
equal size, but both without scales, so that only the skeleton of 
the fish is seen, an appearance very common in the lithographic 
slates of Bavaria, but very rare in the Kupferschiefer. One 
recognizes pretty clearly the very strange composition of the 
skeleton of this fish, which Agassiz has fully described in ‘ Re- 
cherches sur les Poissons Fossiles.’ Only faint impressions exist 
of each individual. 

«The individual figured (tab. v., f. 2), which Mr. Althaus was 
so kind as to let me have, has at the first superficial glance some 
resemblance in its external form to Platysomus gibbosus, Agassiz, 
so that at first I thought this might be only the skeleton of a 
young individual of that species ; but a stricter investigation and 
comparison soon convinced me that it is an entirely new species. 

«The body has a rounded rhomboidal, nearly ovate form. The 
head is disproportionately large, and occupies nearly one half of 
the body; its profile from the dorsal fin to the snout is some- 
what straight; the snout much bent. The large orbit is placed 
high and far backwards. The faint impressions of the head-bones 
are smooth, without striz or granulations ; but their appearance 
is not very distinct. The hind border of the operculum or gill- 
plate is narrow; near to it is placed the left pectoral fin, which 
has probably been pushed so high up by pressure from without. 
One recognizes only the impressions of a few rays: below, on 
the margin near the anal, the rays of a small fin are shown, which 
appear to have belonged to the ventral ; for although, until now, 
on the specimens of the genus Platysomus, which have been exa- 
mined by Agassiz, Germar, and others, ventral fins have not been 
seen, yet I have found them on two examples of P. Fulda 
(=Platysomus macrurus, Ag.). 

*‘The dorsal fin is somewhat large; the commencement of it 
is near the head, in the central part of the back. The anal stands 
opposite to it, and is nearly of the same form and size, but is 
situated nearer to the mouth than to the tail, for it reaches nearly 
to the head. The rays of both fins run to the tail, and are very 
fine. On the example before us, fragments only of the rays of 
the continuation of the dorsal could be seen. 
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‘‘The pedicle of the tail is remarkably narrow, only about a 
line broad ; the deep-forked fin is proportionally very large. Of 
both lobes the extremity is wanting ; but it seems that the upper 
lobe was not much longer than the lower, which is a little broader. 

‘‘There is, as mentioned before, no trace of the scales.”’ 

In Miinster’s figure of P. Althausii, the posterior part of the 
body, allowing for the slightly different state of preservation, 
much resembles ours. The form of the abdominal cavity, 
bounded in front by the ‘‘ ribbon-shaped process,” and posteri- 
orly by the abdominal rod, is identical. The position of the 
pectoral fin is also the same, though thought by Minster to 
have been disturbed and pushed upwards out of its true posi- 
tion. The prolongation of the dorsal fin is destroyed, as in 
most of our specimens; and the bones of the head are much 
displaced, and moved downwards and backwards towards the 
ventral cavity ; but these bones are said to be smooth and with- 
out strie or granulations—a character which at once distin- 
guishes this fish from Platysomus, in which the bones of the 
head are always more or less ornamented with granulations or 
strie. 

In Miinster’s example the anal fin is finely preserved, and | 
shows very distinctly its continuation to the tail; but by dis- 
placement and pressure of the bones of the head downwards, 
the ventral fins, which Minster saw, but could not describe 
rightly on account of the disturbed state of his specimen, have 
been pushed backwards, and brought nearly into contact with 
the anal fin; and thus one of the striking peculiarities of Doryp- 
terus (the thoracic or jugular position of the ventrals) remained 
till now unobserved. It will, we think, be admitted by every 
one who carefully collates Miinster’s figure and description of 
P. Althausii with those of Germar’s Dorypterus Hoffmanni, that 
they are perfectly identical; and we adopt the latter name for 
the species, as it has a slight precedence in order of description, 
and was, besides, more strongly characterized than the former. 

The German specimens of Dorypterus were obtained from the 
Kupferschiefer of Richelsdorf and the Hisleben district, where 
it appears to be very rare. 
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Dorypterus is pretty regularly oval in contour, inclining to 
ovate, the posterior slopes being more rapid than the anterior, 
and the head rather obtuse. It was probably much compressed, 
and is very deep in proportion to its length; the length of the 
body, including the central rays of the tail, is about twice its 
depth at the deepest part. Our largest specimen is five inches 
long, including the tail, and two inches and a quarter deep ; and 
the head, from the anterior extremity of the mandible to the 
posterior angle of the gill-plate, is about one-third the length of 
the entire animal, including the centre rays of the tail. The 
muzzle is obtuse, the mouth shutting upwards ; the mandibles 
are long, flat, and rather wide; the premaxille are about half 
the length of the mandibles, and, like them, are flattened and 
wide; the maxille are about as long as the premaxille, and 
bend downwards, and overlap the posterior portions of the 
mandibles. The gape was large; and the jaws probably shot 
out a little when in action; no teeth have been observed. 

The orbits (Pl. IX., fig. 1, uw) are large, and are situated im- 
mediately behind the premaxille and a little below the brow or 
dorsal ridge: the gill-plate or operculum (s) seems to be com- 
posed of two pieces, and is of a narrow crescent-form, the pos- 
terior margin being a little angulated, the angle projecting above 
the middle longitudinal line of the body. The przoperculum (¢) 
partakes of the same form, but is considerably less than the 
operculum, and is placed midway between the eye and the pos- 
terior margin of the gill-plate. 

The clavicle (7), which is well preserved in one of the speci- 
mens, is a long, stout, fusiform bone, extending from above the 
longitudinal middle line of the body to the insertion of the vent- 
ral fin, and is well inclined thence upwards and backwards. 

The pectoral fins (c), which are eight-tenths of an inch long, 
are wide and somewhat rounded, the extremity being obtuse ; 
they are rather large in proportion to the size of the body, and 
are situated just behind and below the angle of the operculum, 
consequently on the central longitudinal line. They are con- 
nected with the upper portion of the clavicle. The remains of 
apparently the scapula and coracoid were observed in one of the 
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specimens ; they are, however, in a crushed state, but seem to 
have been broad, flat, and short, and are arched towards each 
other. From these extend fourteen or fifteen flat and rather 
delicate brachial rays (c’), the longest of which are near the 
middle, and measure rather more than one-eighth of an inch 
in length; they are articulated with double their number of 
simple fin-rays, which are composed of numerous joints. 

The ventral fins (d) originate in front of the ventral or tho- 
racic plates, to be shortly described, and immediately behind the 
lower extremity of the clavicle, and incline backwards ; they are 
upwards of half an inch in length, are proportionally narrow, 
and are sharp pointed ; they have each about fourteen or fifteen 
rays, which are made up of numerous joints, and are attached 
to elongated narrow pelvic bones ; but these are too much ob- 
scured to admit of complete description. ‘The posterior extre- 
mity, however, is a little enlarged, and appears to have been the 
articular surface. 

The enlarged part of the anal fin (b) is placed near to the 
transverse centre of the body. It is about half an inch long, 
and is triangular, with the extremity pointed, the posterior mar- 
gin being slightly convex, the anterior straight, or a little con- 
cave. The base extends nearly as far forwards as the posterior 
ventral plates, being prolonged in this direction by seven or 

_eight pointed scale-like rays or plates, which diminish in length ~ 
forwards; and it is continued backward to the root of the tail 
as a low fringe (b’), about three-sixteenths of an inch wide, sup- 
ported by rather distant delicate rays, but whether jointed or 
not could not be determined. The anterior elongated portion is 
composed of between twenty and thirty simple jointed rays, the 
joints being rather long, with the articular extremities slightly 
enlarged. 

The dorsal fin (a) has a very extraordinary development ; its 
anterior elongated portion is estimated to be as long as the 
whole fish minus the tail, and rises up from the dorsal ridge 
a little in advance of the centre, consequently just in front of 
the position of the anal fin, in the form of a scimitar slightly 
bent forwards. It seems to have been in the larger specimens 
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upwards of four inches and a quarter in length, and is extremely 
narrow, being only two-tenths of an inch wide an inch from the 
base, gradually tapers to a fine point above, and as gradually 
widens downwards to within three-eighths of an inch of the base, 
which suddenly expands, stretching forwards almost as far as 
the occiput, and backwards to the root of the tail, as a narrow 
fringe, similar in height and appearance to that on the opposite 
or ventral margin. The anterior prolongation (a’’) is composed 
of a double lateral series of about twelve low, stout, pointed, 
seale-like rays or processes, the fin-fulcra, inclining and increas- 
ing in length backwards. The first of the series is extremely 
short, just appearing above the dorsal ridge ; the last is about 
four-tenths of an inch in length; and the whole, leaning in the 
direction of the fin, one supporting the other, form, as it were, 
a sort of buttress to the base of the enormously elongated fin. 
Only a few of the central rays reach to the top of this elongated 
portion of the fin; both in front and behind they die out gradu- 
ally. At the base, just above the fin-fulcra, there are twelve or 
thirteen rays ; halfway up they are reduced in number to seven 
or eight ; and within half an inch of the top, judging by the up- 
per portion of a fin in our possession, there are only four or 
five. All the rays are divided into numerous and unusually 
elongated joints (fig. 4), which at the points of articulation are 
slightly enlarged. The joints are longest in the centre or ante- 
rior rays, some of them measuring one-tenth of an inch in 
length. 

The tail is distinctly heterocercal, and is deeply and regularly 
forked, the upper lobe being only a little longer than the under. 
The former is one and a quarter inch in length; and from tip to 
tip of the lobes the tail is one and a half inch in width. The 
anterior margin of the upper lobe is defended by a closely ar- 
ranged series of stout, sharply pointed, enamelled, scale-like pro- 
cesses or fin-fulcra (fig. 1, f), which imbricate and diminish in 
size backwards. Behind or below these there is a double row 
of rhombiform scales (e), likewise covered with enamel, and 
articulating lengthwise by notches and points. The fin-rays, 
which occupy more than half the width of the entire lobe, are 
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rather delicate, jointed, and bifurcated once or twice at the ex- 
tremities. The rays are longest and are much inclined on the 
lobes, and become shorter and less inclined in the axis of the 
fork. 

Perhaps the most curious feature in this interesting fish is 
found in the character and mode of arrangement of the more or 
less bony plates and rods, regarded by Germar as composing an 
internal ‘‘ bony skeleton ;’’ and indeed in the general disposition 
of the component parts there is a strong resemblance to such. 
On examining them in detail, however, there are one or two 
anomalous features which render it difficult to work out the ho- 
mologies of the bones ; and the discrepancies are of a nature to 
raise the questions, Do, indeed, all these bones really belong to 
an endo-skeleton ? and may they not in part belong to an exo- 
skeleton ? Before, however, entering on these points it will be 
better to describe the form and arrangement of these peculiar 
plates and rods. And for the sake of avoiding cireumlocution, 
and to simplify the description, we shall give to the various 
parts distinct names, referring only occasionally to those in ge- 
neral use, for the purpose of pointing out resemblances. 

The plates and rods are arranged in transverse series, of 
which there are twenty-seven or twenty-eight, extending from 
the occiput to the root of the tail, reminding one much of the 
disposition of the transverse flakes of muscle observed on the 
sides of the body of a fish when the skin has been removed. ~ 
These transverse series of plates and rods are, for the most 
part, placed a little asunder, but are at some points in contact, 
and occasionally seem as if imbricated. They are in contact 
along the longitudinal middle line, which corresponds to the 
usual lateral line or the line of the vertebral column. Here 
there is a chain of lozenge-shaped plates or areas (h), with their 
angles placed lengthwise and transversely. In the centre of 
each there is an elongated rounded edge (fig. 2, h’) placed lon- 
gitudinally ; these ridges resemble the mucus-tubes of the lateral 
line of certain fishes. 

These lozenge-shaped areas or plates measure about one-tenth 
of an inch across. From either side of each of them there 
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extends a longitudinal transversely elongated plate (figs. 1, 2, g) 
inclined backwards, the largest of which measures about a quar- 
ter of an inch in length; these, which we shall call the lateral 
plates, are expanded and bifurcated (g’) in the direction of the 
length of the fish at their inner extremities, and thus embrace, 
as it were, the lozenge-formed areas or plates bearing the ridges 
already described ; or perhaps this arrangement would be better 
described by stating that the forks of the opposed plates, meet- 
ing on the median line, form the lozenge-shaped areas or plates, 
to which they give an elevated border. The lateral plates have 
a boss-like enlargement at the point of bifurcation; here the 
plates are narrowest ; hence they widen gradually for some dis- 
tance, and then, turning backwards, taper to the termination. 
The margins are abruptly defined, and are slightly elevated into 
narrow ridges, which die out towards the outer margin. The 
bifurcations of the adjacent plates are in contact ; and so are the 
outer terminations. But for the rest, the plates are divided by 
a lanceolate space. The tapering distal or outer extremities of 
the lateral plates are united each to a stoutish rod (7), which at 
the point of union is cylindrical and somewhat enlarged. These 
are slightly arched backwards and inclined considerably in the 
same direction; their outer extremities are a little widened, 
flattened, and grooved longitudinally ; and, suddenly contract- 
ing, they turn forwards, and each becomes joined to the inner 
pointed extremity of a sigmoidal ridge-like plate (7), which rises 
boldly up, and which, inclining much forward, terminates in a 
recurved sharp point a little within the general margin of the 
fish. The sigmoidal ridges gradually widen in the centre, where 
there is a longitudinal groove; and they, as well as the rods, 
are divided from each other by a considerable space. Such is 
the general appearance of these sigmoidal ridges or plates; but 
on closer examination the ridges are found to be formed of the 
turned-up edges of wide flat sigmoidal plates (j’), which extend 
from ridge to ridge. q 

Such is the description of the transverse series of plates and 
rods of the posterior half of the body, numbering sixteen or 
seventeen, corresponding to the caudal vertebre, to which the 
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lozenge-shaped areas and lateral plates have a strong resem- 
blance. On the anterior half the dorsal members of the trans- . 
verse plates and rods are somewhat modified. The central 
lozenge-shaped plates bearing the ridges and the elongated late- 
ral plates are continued to the occiput unaltered in character, or 
only slightly changed in form. Below, or towards the ventral 
margin, the sigmoidal ridges or plates seem to be replaced by a 
series of seven large thoracic or ventral plates (m), which are 
arranged along the margin of the body, those of the two sides 
meeting on the median line, where doubtless they formed a 
sharp edge. They are three-eighths of an inch long, and about 
one-eighth of an inch wide. 

They appear to imbricate forwards, and are of an irregular 
ovate form, with the posterior margin thin and somewhat flat- 
tened, and the anterior or overlapping margin thickened, 
grooved, and a little shouldered above. We say appear to im- 
bricate forwards; but in the most perfect specimens there are 
indications that they are really imbricated backwards, the 
groove of the anterior margin receiving the thin posterior bor- 
der of the preceding plate; and the appearance to the contrary 
seems to be owing to dislocation. Both extremities of the plates 
are drawn out, the lower one being considerably prolonged, 
pointed, and directed backwards. The upper extremities are _ 
directed upwards and forwards, and are produced into widish 
columns (n) (the ribbon-shaped organ of Germar), the two or 
three anterior of which, increasing in length backwards, termi- 
nate immediately behind the clavicle. The posterior ones pass 
upwards, and are united to the outer extremities of the lower 
lateral plates near the occiput. These columns, which are di- 
vided by narrow spaces, present a very peculiar appearance. 
Each of them is composed of numerous narrow, much elongated 
plates or rods, with pointed extremities, which, overlapping each 
other considerably, give to the whole a sort of twisted look. 
They are probably, however, in a disturbed state. About seven 
of the lower lateral plates next the occiput are in connexion with 
these columns, which seem to divide into their component parts 
as they approach them, two or three being thus jomed to each 
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column ; but in all our specimens this part of the fish is injured. 
The lateral plates are narrower than those lower down the body, 
and apparently gradually subside into the columns, without any 
distinguishing point. 

These lateral plates at this point incline forwards; the few 
next lower down are much inclined backwards ; so that there is 
here a large space over the abdominal region devoid of all such 
appendages. In all the four specimens this is the case, as well 
as in the German specimens above referred to; and it is there- 
fore probably the natural condition, and is not owing to acci- 
dental circumstances, though it is possible enough that pressure 
may have had something to do in forcing the plates asunder. 

The ventral plates (m) extend from the root of the ventral fins 
to almost the commencement of the anal; and from the lower 
part of the posterior plate there is a stout rod or process (0) ex- 
tending upwards and backwards as far as the outer extremities 
of the lateral plates. Below, this process is wide and flattened ; 
above, it is cylindrical ; and at the point where this change takes 
place it is obtusely angulated backwards, the whole being a little 
arched in the same direction. There are apparently two of these 
great abdominal rods or processes, one belonging to each side, 
giving support probably to the lower posterior boundary of the 
abdominal walls, and limiting in this direction the naked space 
above alluded to as extending over the lateral walls of the abdo- 
minal chamber. These two stout rods are closely pressed toge- 
ther, and in all the specimens are much confounded with each 
other. 

Above the median line, in front, the outer members of the 
series of transverse plates and rods are likewise considerably 
modified. The change takes place gradually, just behind the 
elevated portion of the dorsal fin. The lateral plates (fig. 3, 9), 
however, are only slightly modified ; but instead of being united 
to rods are continued as broad flat plates (7), which, inclining 
forwards, become angulated in front, and then for a short dis- 
tance (7) incline backwards, and are united to a series of hour- 
glass-shaped plates (k) that lean in the opposite direction, are 
extended to the dorsal margin, immediately below the anterior 
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portion of the dorsal fin, and form part of an extended series 
that reaches to the root of the tail. The broad plate inclining 
forwards, and in continuation of the lateral plates, is undoubt- 
edly a modification of the rod of the posterior part of the body ; 
its margins are abrupt and produced into slightly elevated 
ridges ; and it contracts a little towards its outer extremity, and 
is slightly thickened at this point. The next portion, which in- 
clines backwards, appears to represent the sigmoidal ridge or 
plate. The margins of this portion of the series are in contact, 
and seem to be slightly imbricated ; and the outer extremities 
are turned a little forwards to become united to the external 
hour-glass-shaped plates. 

In the transverse centre of these modified Simei plates 
there is a ridge (j’’), similar in appearance to that on the me- 
dian lozenge-shaped areas. ‘This upper series of ridges forms a 
line which extends from the nape, a little above the commence- 
ment of the lozenge-shaped areas, and, passing backward pa- 
rallel to them and about midway between them and the dorsal 
margin, terminates immediately behind the anterior elongated 
portion of the dorsal fin. This line of ridges resembles the up- 
per line of mucus-tubes in Polypterus (‘ Poissons Fossiles,’ t. ii. 
pt. 2. p. 50) and in Dapedius punctatus (ibid. t. ii, py lg2erok 
25 a); and, indeed in the latter, which in form closely resembles 
Dorypterus, this upper or second lateral line, according to Agas- 
siz, holds relatively exactly the same position. 

The marginal hour-glass-shaped plates have their sides abrupt 
and slightly elevated into ridges. A similar ridge passes along 
the centre ; and the most contracted part of the plate is thick- 
ened or elevated, the ends becoming depressed and thin. These 
peculiar plates, we have said, form a portion of a marginal series 
(fig. 1, 4) that reaches to the root of the tail. Behind the ante- 
rior or elevated division of the dorsal fin they are much reduced 
in size, diminishing backward in length in proportion to the re- 
duced height of the fin, and are not connected with the sigmoidal 
extremities of the transverse series of plates and rods; neither 
do their outer extremities appear to articulate with the fin-rays, 
though there are pretty regularly two rays to each plate. The 
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largest of the hour-glass-shaped plates are three-sixteenths of an 
inch in length. These, in their arrangement and situation, re- 
semble fin-supports. 

A similar series of hour-glass-shaped plates extends along the 
ventral margin immediately within the base of the anal fin, and 
are large in front for some short distance backwards, corres- 
ponding to the space occupied by the enlarged anterior portion 
of the fin. These large plates and the large ones at the root of 
the dorsal seem to be articulated with the fin-rays. 

The whole of the transverse plates, areas, and rods, as well 
as the ventral plates and columns and great posterior abdominal 
rods, seem as if covered with black enamel-like matter, having a 
semigloss similar in appearance to that which covers the head- 
bones and fin-rays. Indeed some of them seem as if composed 
of nothing else; and such is the appearance of a few of the cra- 
nial bones themselves. The bony support, however, can be 
traced in some of them ; and a few of the lateral rods are hollow, 
the bony or cartilaginous support having apparently disappeared. 
But this enamel-like matter does not seem to have been confined 
to these parts; it appears to have been continued as a thin film 
composed of granules between the series of plates, and was ex- 
tended over the entire surface of the fish as a dermal envelope, 
the plates and rods being, as it were, immersed in it. Such is 
the appearance particularly in the region of the sigmoidal ridges, 
where there is a continuous darkish film of considerable thick- 
ness, having a granulated surface, and giving the appearance to 
them of a series of broad continuous plates, which in all proba- 
bility they are, the grooves in the ridges limiting the anterior 
and posterior margins of each plate. And there is usually, ex- 
tending from the margin of the lateral plates, a broken fringe 
(figs. 2, 3, v) of black matter continuous with that which covers 
the plates, and which seems to be the remains of the ruptured 
film or dermal envelope. In fact, in one or two places where 
the plates are more approximated than usual, the continuity of 
the connecting film is quite obvious. 

Now comes the question, Are the whole of these plates and 
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rods the component parts of an endo-skeleton, or do they par- 
tially belong to an exo-skeleton ? 

At first sight one is disposed to look upon these plates and 
rods as the remains of an endo-skeleton in a more or legs dis- 
turbed condition ; but on a closer examination a certain difficulty 
presents itself. There is an element or two too much, that are 
not found in the usual ichthyic skeleton. The sigmoidal plates 
and their rods (fig. 1, j, 7’, 7) are additional parts that are very 
perplexing ; had they not existed, there would have been no 
difficulty in the matter. The lozenge-shaped areas and the late- 
ral plates in that case might have been assumed at once to be a 
partially ossified vertebral column with the neural and hemal 
spines attached, and the hour-glass-shaped plates the fin-sup- 
ports. But these redundant sigmoidal plates and rods must 
likewise be taken into account. What are they ? 

We have to express our indebtedness to Prof. Huxley for an 
answer to this question. 

All the Pyenodonts have supplementary spinous processes, 
which extend from the vertebral spines to the interspinous pro- 
cesses or fin-supports. The lateral rods, then, in Dorypterus 
would appear to be the homologues of these supplementary ‘spi- 
nous processes. Such being the case, the only remaining ano- | 
malous feature to be explained is the sigmoidal plates. These, 
there can be little doubt, are dermal, and consequently do not 
belong to the endo-skeleton ; they are parts of an exo-skeleton, 
and therefore belong to the same category as the ventral plates, 
which are assuredly dermal. But this is not so clear with re- 
gard to the peculiar compound columns with which the latter 
are connected, though it would seem evident that the lower por- 
tion, which is continuous with the plates, should be so consi- 
dered.» The upper and larger portion, however, of the column, 
which is composed of numerous elongated rods articulated 
lengthwise with each other and with the upper prolongation of 
the plates, probably belong to the endo-skeleton. These pecu- 
liar columns, in their compound structure and twisted appear- 
ance, closely resemble similar columns, which are considered to 
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be ribs, in Pycnodus rhombus, Ag., and in which they are ap- 
parently joined to the vertebre. In Dorypterus, too, the com- 
pound columns seem to have their upper extremities united to 
the lateral plates or neural spines. It would therefore seem 
probable that in this genus the upper portions at least of the 
columns are likewise ribs. 

The great abdominal rods have a strong resemblance to the 
bone similarly situated in such fishes as Vomer, Zeus, and, ac- 
cording to Agassiz’s restoration, also Platysomus ; but in these it 
seems to be an enlarged development of an interhemal spinous 
process; while in Dorypterus, in which there appear to be two 
such rods, they seem to be developed in connexion with the 
posterior pair of ventral plates ; nevertheless they are probably 
internal bones. 

On the whole, then, it seems pretty clear. that these peculiar 
plates and rods in Dorypterus are the component parts of both 
an endo- and an exo-skeleton. The lozenge-shaped plates or 
areas are the vertebral centres, or rather the remains of them ; 
the lateral plates are the neural and hemal spines, and the rods 
in connexion with them are the supplementary spinous pro- 
cesses ; while the hour-glass-shaped plates are the interspinal 
processes or fin-supports, and the greater portion of the com- 
pound thoracic columns are apparently ribs. All these, as well 
as the great abdominal rods, are component parts of the internal 
bony skeleton. 

The sigmoidal and ventral or thoracic plates, together with 
the upper prolongation of the latter, forming the basal portion 
of the compound thoracic columns, seem to be developments of 
the skin, and consequently belong to an exo-skeleton. The 
plates, too, on the shoulder, that apparently correspond to the 
sigmoidal plates of the posterior portion of the body, are most 
likely also dermal; and if so, the ridges in their transverse cen- 
tre which form a line extending from the nape to some distance 
down the body are probably true mucus-tubes, which they so 
much resemble. 

There is not much more to say with respect to this matter ; 
we may observe, however, that in Dorypterus the ganoid type 
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is modified; and in this interesting form we see, for the first 
time in the geological series, a true thoracic, or rather a true 
jugular fish of the Linnean classification ; for the ventral fins 
are considerably in advance of the pectorals, and, indeed, they 
are placed as far forward as it is possible for them to be. Some 
change in the body-scales might therefore be expected, though 
the fins have the usual structure of those of the group to which 
this fish belongs; and the tail is decidedly heterocercal, with the 
lobes, which are deeply forked, of nearly equal length. And in 
the upper lobe there is a double row of the usual rhomboidal 
scales, resembling in their form and mode of articulation those 
on the tail of Acipenser Sturio, Linn. No other scales are ob- 
served on any part of the body of either of the four specimens, 
unless, indeed, the ventral and sigmoidal plates be so considered. 
We have, then, in Dorypterus a ganoid fish not only deprived of 
body-scales, but without plates of any kind except those just 
alluded to. 

Having now given the result of a very careful examination of 
all the four specimens at our disposal, collating and rigorously 
estimating the facts exhibited by each, we shall now give sepa- 
rate descriptions of the specimens themselves, marking empha- 
tically the points for which each is distinguished. 

The first specimen (PI. X., fig. 1) that we shall notice is from 
the cabinet of our friend Edward Wood, Esq., Richmond, York- 
shire. It is four inches long, including the tail, and is about 
one inch and three-quarters deep at the deepest part. The an- 
terior portion is well preserved. The head is one-third of the 
entire length of the fish, exclusive of the tail-lobes, and is one- 
third higher than long; it is arched in front, being most protu- 
berant at the muzzle; behind, it is angulated near the centre, 
the posterior margin of the operculum (s) determining the form ; 
the jaws (p, g) are nearly perfect, and are closed, showing that 
the mouth shuts upwards; the maxilla is wanting, only the im- 
pression of it remaining, indicating its form and position. The 
brow, orbit (u,) gill-cover, and clavicle (r), are all in their na- 
tural positions, no considerable disturbance of these parts having 
taken place. 
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The pectoral fin (c), though in disorder, occupies its proper 
situation immediately below the angle of the operculum, near 
the longitudinal centre; and one of the ventral fins (d) is well 
displayed at the ventral margin in connexion with the lower ex- 
tremity of the clavicle. It is narrow, and its pointed extremity 
inclines backwards as far as the posterior extremity of the se- 
cond ventral or thoracic plate ; it is upwards of half an inch in 
length. Little more than half an inch remains of the elongated 
portion of the dorsal fin (a) ; and mere traces are perceptible of 
the narrow posterior division. The narrow backward portion of 
the anal fin is scarcely distinguishable; but the large anterior 
member (b), though not entire, is distinct about the middle of 
the ventral margin and a little behind the ventral plates. The 
tail-fin is almost perfect, exhibiting both the general outline 
with the lobes spread and the surface-characters. The upper 
lobe, which is a little longer than the under, is about an inch 
long. 

The transverse series of plates and rods are much disturbed 
over the whole surface, though in places they are partially in 
order, and show the same surface-characters as are displayed in 
specimens in which these parts are more perfect; and, as in 
them, they are covered with black enamel-like matter. The 
ventral plates (m), however, are arranged in complete order 
along the ventral margin, from the base of the ventral fin to a 
little in front of the anal, overlying each other apparently for- 
wards; but on closer examination they are seen to imbricate 
backwards, and to give off from their upper extremities the pe- 
culiar compound columns (n) already described, which, extend- 
ing upwards in parallel order, incline towards the head. The 
anterior ones are the shortest, and appear to terminate near to 
the margin of the clavicle. A few of the posterior pass above 
the angle of the operculum, and can be seen to join with the 
lateral plates of this region, notwithstanding that they are much 
disturbed. The large posterior abdominal rods (0) occupy their 
usual position, sloping backwards from the last ventral plate. 

The specimen (PI. X., fig. 2) next to be described is highly 
instructive, though it is in many parts much disarranged. The 
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head, in particular, has greatly suffered, the upper margin being 
entirely obscured by the opercula (s), which have been torn 
from their natural positions and turned upwards and forwards ; 
their lower extremities are placed close together, and project in 
front of the brow. They lie with the external surface upper- 
most, their anterior margins approximating. That belonging to 
the right side has carried along with it the pectoral fin (¢), which 
is beautifully displayed, in an expanded state, almost complete. 
The left pectoral is distinctly seen in its natural position, though 
much injured, and overlain by a thin film of apparently the skin. 
The mandibles are not disturbed, and by their position indicate 
that the mouth was closed; but the bones of the upper jaws are 
not determinable, except the left maxilla, which is in a pretty 
perfect state; the premaxilla, however has been torn away. 
The orbit (w) is pretty well preserved, but is removed a little 
below the natural position. 

The contour of the dorsal margin, in front of the dorsal fin, is 
entirely lost, this region having been forced downwards nearly 
as far as the centre of the body. Posteriorly, however, the 
whole form is well preserved, and exhibits the transverse plates 
and rods in a good state of preservation, the series of lateral (q) 
and sigmoidal plates (7) being almost complete; the line of the 
central lozenge-shaped plates (h) is also quite distinct, with a 
plate here and there bearing a central ridge. In front this line 
is thrown suddenly upwards, in consequence of the ruptured 
condition of the anterior parts. Twenty-eight lateral plates can 
be counted, and fifteen or sixteen sigmoidal ones along the lower 
margin; only ten or eleven can be made out of the dorsal row. 

One of the most interesting features in this specimen is the 
ventral plates (m), which are displayed in a remarkable manner. 
Without the aid of this specimen it might have been difficult to 
determine the existence of a double series of these plates, one 
belonging to each side of the abdomen. Here, however, both 
sets are most satisfactorily seen, those belonging to the exposed, 
or left side, being arranged in their natural order, while those of 
the right side are turned downwards below the ventral margin, 
so that their outer surface is placed upwards, and in the same 
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plane with the similar aspect of the other plates. The lower 
margins of the two sets are in.close contact, the line of junction 
coinciding with the ventral margin. The plates in both series 
incline forwards, their pointed extremities being turned back- 
wards; and the compound columns (n) in connexion with the 
upper extremities are distinctly displayed, those belonging to 
the left side taking their usual course upwards in the direction 
of the head and lozenge-shaped area, those on the right side, or 
those of the displaced series, passing outwards from the speci- 
men, the columns, like the plates themselves, having being dis- 
placed and thrown downwards. And thus we have a satisfac- 
tory proof that both the ventral plates and columns are developed 
in two lateral and distinct series. And furthermore, these co- 
lumns are seen, in the specimen before us, to pass upwards and 
become united to the lower anterior lateral plates, notwithstand- 
ing that they are much disturbed at this point. 

The dorsal fin (a) has been broken away, only three-quarters 
of an inch remaining. The anterior basal extension, however, 
is well shown, as this portion is turned a little towards the ob- 
server, and has been forced downwards. Consequently the 
short anterior basal plates, or fin-fulera (a’’), are seen to be ar- 
ranged in a bilateral series of about twelve. This bilateral ar- 
rangement of the fin-fulcra is not, we believe, usual among the 
ganoids, in which the two lateral halves are commonly united 
into one piece. Mere traces are observable of the narrow pos- 
terior extension of the fin, though the marginal hour-glass- 
shaped plates are regularly disposed immediately within the 
posterior slope. Nothing is to be seen of the anal fin, except 
the base of the anterior portion, at which point the hour-glass- 
shaped plates are distinctly displayed; and traces of them are 
visible almost to the tail. The remains of both ventral fins (d) 
are traceable immediately in front of the ventral plates, over the 
anterior of which one of them is spread, the rays being directed 
backwards. 

The tail is admirably shown, and is exceedingly perfect. The 
lobes are expanded, exhibiting the depth of the bifurcation. The 
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marginal fulera, plates or scales (f), and the double row of 
rhombiform scales (e) behind, as well as the fin-rays of both divi- 
sions, are very perfect, the latter displaying their bifurcated ex- 
tremities stretched out. The lobes are about equal in length, if 
measured from the root, along the axis. In this way they are 
one inch and a quarter in length; but if measured along the 
posterior margin, the upper lobe is nearly one inch and a quar- 
ter long, and the under lobe only seven-eighths of an inch in 
length. The width of the tail from tip to tip is upwards of one 
inch and three-quarters. The specimen measures four inches 
and three quarters in length, and one inch and seven-eighths in 
_ depth. This specimen remains in the possession of Mr. Duff, to 
whom we are indebted for the discovery of these and many 
other interesting fossil remains. 

Our third specimen (Pl. X., fig. 3) is the only one which lies 
with its right side exposed ; all the other three have the left side 
uppermost. This measures in length, including the tail, and 
making allowance for what is wanting in front, four inches and 
three-quarters, and in depth at the widest part two inches and 
one-eighth ; and it is chiefly distinguished by the large portion 
that remains of the dorsal fin. 

The head does not appear to have been much injured when 
the specimen was deposited ; but unfortunately the upper and 
frontal portions are broken away. The orbit (w), however, is 
well marked ; and so are the boundaries of the opercula (s), the 
posterior contours of which are quite distinct. Three or four of 
the ventral plates (m) are seen in their proper places in front of 
the anal fin, sending upwards their columns, which exhibit well 
their compound and twisted appearance. Some of them reach 
the lateral plates near the occiput. The great abdominal rods 
(0) are seen in connexion with the posterior plate inclining up- 
wards and backwards. 

The plates and rods are much displaced ; but, notwithstanding, 
their connexions and characters are in some places well seen, 
particularly the relationship of the lateral plates to the lozenge- 
shaped central plates, or areas, on a few of which the median 
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ridge is quite distinct, and the continuity of the dark enamel- 
like surface-matter with that covering the lateral plates is very 
obvious. 

Considerably more of the dorsal fin (a) is present than in any 
of the other specimens. One inch and three-quarters of it, in a 
good state of preservation, inclines backwards; and in front, 
arranged in exact order, are twelve or thirteen short plates, the 
fin-fulera (a’’); but «these so imperceptibly graduate into the 
regular rays that it is difficult to determine the exact number ; 
they are strong, pointed, and have the root distinctly rounded. 
The broken extremity of the fin is a little less than two-tenths 
of an inch wide; and from this we infer that more than one- 
half of this fin is wanting. In this specimen it would probably 
be a little short of four inches long. There are twenty-four or 
twenty-five rays at the base of this elongated portion, including 
the short anterior plates or fulera ; and one inch and a half up 
only seven or eight can be counted. Very little is to be seen of 
the narrow posterior portion of the fin, there being only a slight 
trace of a few rays. 

The pectoral fins (c) are in a pretty perfect condition, occu- 
pying their natural position immediately behind the posterior 
angle of the gill-covers, one partially overlying the other. At 
the root of one of them there are two flat curved bones, which 
may perhaps be respectively the scapula and coracoid. Arising 
from these are the brachials (c’), to the number of fourteen or 
fifteen ; they are about one-eighth of an inch long, and are deli- 
cate and flat, thicker than the fin-rays, with the extremities ob- 
tuse ; and there are two simple rays, composed of many joints, 
to each brachial. 

The remains of both the ventral fins (d) are seen in front of 
the ventral plates, the edge of the belly being turned a little up- 
wards. Two elongated bones, nearly a quarter of an inch long, 
lie in contact with them, and have their anterior ends a little 
enlarged and nodulous. These are probably the pelvic bones, 
to which the fins are attached, the thickened extremities having 
all the appearance of articular surfaces. The mere casts of 
these bones are observed in connexion with the specimen; but 
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the bones themselves are present on a fragment of the slab that 
was split off from the specimen. 

The enlarged portion of the anal fin (b) is pretty well dis- 
played, immediately behind the ventral plates; but the narrow 
posterior part is scarcely traceable. 

The tail is well developed ; but half of the upper lobe is want- 
ing. The under lobe shows distinctly the numerous short joints 
of which the rays are composed, as well as»their terminal bifur- 
cations. This lobe is one inch and a half long. The scales (e) 
and marginal plates, or fulcra (f), are well preserved on the 
upper lobe. 

The last specimen (Pl. X., fig. 4) we have to describe is the 
largest of the four; it is five inches in length and two inches 
and a quarter deep. The head is much crushed ; but the orbit 
(w), the narrow elongated gill-plates (s), and jaws (p, q), are all 
determinable, though much injured. The ventral plates are 
confused and broken ; they occupy, however, their natural posi- 
tion ; and a few of the compound columns are present, and can 
be traced to the anterior lateral plates. The great abdominal 
rods (0) are also conspicuous, inclining backwards, the lower 
wide extremities in contact with the last ventral plate, and the 
upper extremities leaning against and as it were, pushing back- 
wards the lateral plates in the immediate vicinity of the abdo- 
men. 

The lateral plates (g) and rods (2) are well preserved ; and the 
series of lozenge-shaped areas (h) form a distinct line from end 
to end, displaying better than any of the other examples the 
elevated central ridges. The plates on the shoulder (j’) are also 
beautifully preserved in regular order, and exhibit, in great per- 
fection, the ridges resembling mucus-tubes ; and the whole 
series of the sigmoidal plates (7), with their rods (7), along the 
ventral margin, can be determined; and some of them are in 
good condition. The hour-glass-shaped plates () are quite dis- 
tinct, and are regularly arranged along the same margin; and 
those below the elevated portion of the dorsal fin are likewise in 
excellent order. 

No distinct traces of either the pectoral or ventral fins are 
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left. The dorsal fin (a), too, is very imperfect, three-quarters of 
an inch only remaining. The short anterior plates, or fulcra 
(a’’), are pretty distinct; but the merest traces are found of the 
narrow posterior part. The greater portion of the anterior divi- 
sion of the anal fin (b) is well preserved, and the narrow poste- 
rior part (b’) is determinable throughout its length. The tail is 
much injured, but lies, as in all the other examples, spread out, 
the two lobes being strongly defined. 

We have now only a few concluding words to say as to the 
place this curious fish should occupy in the classification. We 
know of no family with which it can be associated, though it 
is undoubtedly closely allied to the Pyenodonts; and of these 
perhaps it approaches most closely to Gyrodus and Microdon ; 
but while in Dorypterus the head-bones are smooth, they are in 
most of the Pyenodonts granulated or otherwise ornamented ; 
and our fish likewise differs from them in the absence of the 
usual body-scales. 

The large and upward-shutting mouth, too, is not found in 
the Pyenodonts; and the apparent absence of the strong cha- 
racteristic teeth of that group is noteworthy. Had such teeth 
existed in the fish under discussion, some trace of them would 
assuredly have been observed, since we have seen that the jaws 
are pretty well preserved in two or three of our specimens. It 
is probable, therefore, that the dental organs were small and in- 
conspicuous, if they existed at all. The enormous development 
of the dorsal fin and the forward position of the ventrals are 
significant facts: The latter is particularly worthy of notice, 
especially when we consider that we have in this paleozoic spe- 
cies the earliest thoracic fish known in the geological series. 
And further, Sir Philip Egerton states, in a letter with which he 
has lately favoured us, that he ‘‘is not cognizant of any fish in 
strata older than the chalk having the fins thoracic or jugular.”’ 
On the whole, then, we confess ourselves at a loss to determine 
where to locate Dorypterus in the system. Is it not the repre- 
sentative of a distinct family having a certain relationship to the 
Pycnodonts? This we must leave for the determination of those 
more conversant with ichthyology than we ourselves are. 
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EXPLANATION OF PLATES IX., X. 


The following letters apply to all the figures of Dorypterus Hoffmanni. 

a, dorsal fin; a’, narrow posterior prolongation of ditto; a”, anterior 
prolongation, or fin-fulcra of ditto ; b, anal fin; 0’, posterior, narrow pro- 
longation of ditto; c, pectoral fins; c’, brachial rays; d, ventral fins; e, 
rhombiform scales of the tail; /, fin-fulcra of ditto; g, lateral plates or 
vertebral spines ; g’, bifurcation of the inner extremity of ditto; h, lozenge- 
shaped plates, or areas,—the vertebral centres ; h’, ridge in the centre of 
ditto; z, rods, or supplementary vertebral spines, in connexion with the 
lateral plates ; 7, sigmoidal ridges ; 7’, sigmoidal plates ; 7”, ridge or mucus- 
tube in the centre of ditto; &, hour-glass-shaped plates or fin-supports; J, 
large ditto at the base of the dorsal and anal fins; m, ventral or thoracic 
plates ; x, compound columns in connexion with ditto ; 0, great abdominal 
rods ; p, mandibles ; g, premaxilla; q’, maxilla; r, clavicle; s, operculum ; 
t, preoperculum ; uw, orbit; v, fragments of dark granular matter, appa- 
rently dermal. 


PLATE IX. 
Fig. 1. General view of the restored skeleton of Dorypterus Hoffmannt. 
Fig, 2. Much enlarged view of three of the transverse rods and plates. 
Fig. 3. Much enlarged view of two of the plates aud rods on the shoulder. 
Fig. 4. Portion of two rays of the dorsal fin, showing the joints. 


PLATE X. 


Fig. 1. Specimen of Dorypterus Hoffmanni, exhibiting the head, ventral 
plates, and ventral fin in good order. 

Fig. 2. Another specimen, exhibiting the tail, pectoral fins, base of dorsal 
fin, gill-covers, ventral plates, the skin, and the various plates 
and rods. 

Fig. 3. Specimen of Dorypterus Hoffmanni, exhibiting the dorsal fin, pec- 
toral fins, and lateral plates with the lozenge-shaped areas and 
central ridges. 

Fig. 4. Specimen of Dorypterus Hoffmanni, exhibiting the dermal plates 
with the lozenge-shaped areas and ridges, particularly the plates 
on the shoulder with the upper line of ridges or mucus-tubes. 
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X1L.—On Saccammina Carteri, a new Foraminifer from the Car- 
boniferous Limestone of Northumberland. By Henry B. Brapy, 
F.L.S., F.G.8. (Plate XI.) 


Intropuctory.—Notwithstanding the prominent place occupied 
by the Mountain Limestone amongst the geological formations 
of Great Britain, its geographical extent and its enormous thick- 
ness, but little is known of the Foraminifera of the earlier Car- 
boniferous age. The organic remains of which the calcareous 
beds are at times almost entirely composed afford abundant evi- 
dence of their marine origin, and analogy with other limestone 
strata would lead to the expectation that Foraminifera would 
constitute an important part of their fossil fauna; yet were a 
catalogue drawn up representing the present state of our know- 
ledge of Carboniferous Invertebrata, the whole of the subking- 
dom Protozoa would be told off in a few lines. Nor have we 
far to seek for the reason of our comparative ignorance of the 
-minuter fossils, indeed we need hardly look further than the 
physical characters of the material forming the beds to see where 
the difficulty lies. Our Mountain Limestone is almost always 
exceedingly hard and compact, sometimes even subcrystalline, 
and scarcely ever admits of examination in respect to its M1- 
crozoa otherwise than by means of transparent sections, which 
yield but little reliable information. It is only here and there 
that pieces can be met with soft enough to allow the separa- 
tion of their constituent fossils by washing or other mechanical 
means; and the cases are still rarer in which any chemical pro- 
cess can be resorted to with advantage to the same end. But 
possibly an even greater difficulty exists in the Microzoa them- 
selves. The Rhizopoda, at least, either from natural deficiency 
of marked characters, the obliterating effects of time, or the al- 
teration produced by the process of mineralization, present seri- 
ous obstacles to accurate study. 

' Under these circumstances, the discovery of Foraminifera of 
a well-defined and easily understood type in the Carboniferous 
Limestone is a matter of some importance, and an additional 
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interest pertains to those about to be described, on the ground 
of their zoological relationship. 

Amongst the fossils met with by Mr. Charles Moore in his exa- 
mination of mineral veins and the adjacent rocks, were two or 
three almost spherical bodies, one-twentieth of an inch in dia- 
meter, somewhat produced at two opposite portions of their peri- 
phery, and having a nearly smooth arenaceous exterior. In the 
absence of material for a definite conclusion as to their nature, I 
suggested that they were properly segments of a gigantic Lituola; 
and as such they were mentioned in the list of fossils appended 
to Mr. Moore’s report presented to the British Association at the 
Exeter meeting in 1869. As the geological source of these spe- 
cimens could not be determined with accuracy, much significance 
was not attached to them; but shortly after the presentation of 
the paper referred to, my attention was directed by Mr. G. A. 
Lebour, of the Geological Survey, and Mr. Howse to a limestone 
of somewhat unusual character occurring in the heart of North- 
umberland. The specimen placed in my hands by Mr. Lebour 
appeared to be made up almost entirely of spheres, which were 
at once recognized as identical with those in Mr. Moore’s col- 
lection. Through the kindness of Sir Walter C. Trevelyan, on 
whose estate the limestone occurs, and to whom its discovery is 
due, every facility has been afforded for studying the structure 
of the rock, and the following notes embody the results arrived 
at. 

GroLoGcicaL.—The bed from which the specimens were taken 
is the so-called ‘‘four-fathom limestone,’ one of the thickest 
and best-defined members of the Carboniferous Limestone series 
throughout the north of England. At Elfhills, a point situated 
a mile or two west of Cambo, near the Wansbeck Valley Rail- 
way, it is quarried to a considerable extent, the stone being 
burnt for agricultural purposes, and a section of from twenty 
to thirty feet in height is there exposed. This exhibits beds of 
limestone varying somewhat in physical characters, with one or 
two thin beds of shale, and an intruded mass of whin (appar- 
ently the overflow of a larger whin-sill) interbedded with it. In 
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some places the limestone is a good deal altered by its proximity 
to the volcanic rock. 

The uppermost bed exposed in the quarry appears to be 
entirely composed of spheroidal or fusiform bodies, but so ag- 
gregated and infiltrated that they form an intensely hard dark- 
coloured limestone, the freshly fractured surface of which 
appears almost homogeneous and sometimes subcrystaline. It 
is, however, readily acted upon by the atmosphere, and the 
weathered portions reveal a spheroidal structure that might at 
the first glance be assigned to purely physical causes depending 
on some peculiarity in the mode of deposit. A fair idea of the 
characters of the rock forming this bed may be gained from 
Plate XI., fig. 1, which represents an average specimen, with 
the upper surface considerably weathered. Very frequently the 
disintegration, instead of being merely superficial as in the 
figured specimen, extends to a considerable depth, leaving the 
stone in the condition of a crumbling mass of spheres. A layer 
in this state exists between the surface-soil and the hard rock, 
and by a little treatment the fossil portions may be obtained 
from it quite clear of the matrix. 

A few feet below this bed (in the same section), and separated 
from it by a thin layer of shale and a stratum of limestone con- 
taining Bryozoa, is a second and more considerable bed, with 
the same sort of fusiform bodies distributed through its entire 
length and thickness. The individual specimens are larger than 
those occurring in the later deposit, but they do not constitute 
nearly so considerable a proportion of the entire rock. The 
segments do not appear to differ in structural characters from 
those found in the upper bed. 

Mr. Topley, of the Geological Survey, has furnished me with 
a rock specimen from another section in the neighbourhood of 
Elfhills, but at some distance from the main quarry. The point 
from which it was taken is apparently about sixteen feet higher 
in the series than the top of the quarry. This may perhaps 
only be the upper bed, faulted. It immediately overlies one of 
the branches of the whin-sill, and seems to have been a good 
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deal altered by heat, but portions at least of it are entirely com- 
posed of the same fossil remains. 

The Elfhills bed appears again on the banks of the Wansbeck 
above Wallington Hall, where it has more or less of the same 
spheroidal structure, determined by the presence of its charac- 
teristic fossil. 

As the ‘“‘ four-fathom limestone”’ traverses the Alston Moor 
district, it can scarcely be doubted that the specimens originally 
found by Mr. Charles Moore amongst other Foraminifera, asso- 
ciated with the mineral veins of the higher part of Weardale, 
have been derived from it ; but hitherto no fossil similar in cha- 
racter to those of the Northumberland bed has been discovered, 
though carefully sought for by’my friend Dr. Savage, of Nent- 
head, who is thoroughly conversant with the geology of that 
region. 

It seemed desirable to compare the Elfhills rock with other 
spheroidal and concretionary limestones of paleozoic age; and 
for the means of doing so I am indebted to the kindness of Mr. 
Etheridge, the paleontologist to the Geological Survey, who has 
. furnished me with a number of specimens of such limestones, 
some of them Carboniferous, others from the Wenlock and Bala 
beds. In each of the specimens there is some primd-facie re- 
semblance to the Elfhills rock, and in one or two the similarity 
is so striking that the naked eye is hardly sufficient to discern 
the differences that in point of fact exist between them and it. 
By means of transparent sections and a good microscope, the 
true structure is readily made out; and in all the specimens sent 
by Mr. Etheridge it is essentially the same. They are composed 
of laminated spheres of carbonate of lime, formed by the common 
process of spherical coalescence, and that their physical peculia- 
rities are in no way due to organic remains may be asserted 
with certainty in every instance. 

CuemicaL.—Although the Elfhills limestone is as compact as 
many varieties of marble, considerable difficulty is experienced 
in obtaining a polished surface by grinding, owing to the dif- 
ferent degrees of hardness of its constituents. The matrix is 
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usually softer than the fossils imbedded in it, and frequently the 
infiltrated matter which occupies the interior of the spheres is 
harder than the investing shell. This was found to be due to the 
presence of silica unequally distributed. The matrix appears to 
be free from silica; but a number of unbroken spheres washed 
quite clean were submitted to analysis by my friend Mr. A. 
Freire-Marreco, and found to contain as follows :— 


SiGe re nercrence nce aah aeeet meee eee 44°66 
Iron and alumina ..............csceeeeee 4°86 
Carbonate of lime.............ececeeeeees 48°33 
IPGWSS) cubes as4 Reeel se iaane tot onuaatoes vais 2°15 
100 parts. 


’ The casts and crystalline tufts which occupy the interior of 
the spheres were subsequently examined, and found to yield 
ninety-two per cent of silica. The analysis was made from 
forty or fifty of the ‘“‘cores”’ taken at random; but the percent- 
age named can scarcely be said to represent accurately the pro- 
portion of siliceous and calcareous infiltration. The siliceous 
casts are usually amorphous (colloid), and completely fill the 
cavities ; and if the interior be smooth, they enucleate them- 
selves as solid spherical masses on the fracture of the arenace- 
ous investment. The crystalline cores, on the other hand, 
usually adhere by points to the interior of the shell; so that the 
siliceous casts are not only far more commonly met with clear 
of the test than the calcareous, but they are also individually 
heavier. 

There is considerable difference in the appearance under the 
microscope of the chambers under different conditions of infil- 
tration. Sometimes a sphere may be found partially filled with 
silica and partially with carbonate of lime. A section of such a 
one igs shown at Pl. XI., fig. 5. The lobe of silica which occu- 
pies part of the right side of the chamber (a) is amorphous, and 
has a yellowish tint by transmitted light, whilst the remainder 
is calcareous and crystalline. Under these conditions it is use- 
less to attempt a comparison between the chemical composition 

S 
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of the test of the fossil under consideration and that of recent 
species of the same genus or other allied arenaceous Foramini- 
fera—a circumstance the more to be regretted as the process of 
mineralization has also obscured the minuter structure of the 
former so far as to prevent accurate observations on the nature 
of the sand-grains and cement used in building its investment. 
ZooiocicaL.—To revert to the Elfhills specimens. The sub- 
spherical bodies which constitute the mass of the rock may be 
examined to some extent by means of sections, but far more 
completely and accurately by washing the marly or crumbling 
mass resulting from partial disintegration by the long-continued 
action of air and moisture. The residue after washing this ma- 
terial consists chiefly of the arenaceous spheres, fragments of 
Encrinites, and a few kindred fossils. The spherical or, rather, 
fusiform bodies average about one-eight of an inch in length, 
and one-twelfth of an inch in transverse diameter: large speci- 
mens may be found measuring one-sixth or even one-fifth of an 
inch by one-ninth or one-eight of an inch, but such are of rare 
occurrence. Sometimes they are more elongate, and extreme 
examples have been noted in which the conjugate and transverse 
diameters were in the proportion of three toone. The two ends 
are usually produced and tubular, apparently for the passage of 
sarcode stolons or pseudopodia: they are sometimes symmetri- 
cal, but more frequently one end tapers more gradually than 
the other: occasionally the base is rounded, and the shape is 
completely pyriform. The question arises whether these bodies 
represent individual animals, or to what extent they may have 
been connected with each other when living. It is not at all 
unusual to find on any weathered piece of the rock two segments 
connected by a stoloniferous tube—rarely, three are found in this 
condition—and in one or two instances four or five have been 
noticed still retaining connexion with each other. The bulk and 
weight of the segments and the comparative tenuity of the inter- 
mediate processes would be sufficient to account for the separa- 
tion into single chambers, were this less constant than it is ; but 
there is no need to suppose that the single segment may not 
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represent a perfect animal equally with the many-chambered shell. 
Occasionally, though very rarely, a chamber is found with a 
round imperforate base and a single orifice at its apex, and if 
this is taken to correspond to the ordinary form of Lagena, the 
fusiform chambers may be regarded as analogous to the disto- 
mous varieties of that genus. The moniliform fossils might be 
compared to the Nodosarie, but that all that have as yet been 
met with have an aperture at each end of the series of segments, 
and, for any thing known to the contrary, the test might extend 
itself indefinitely in either direction. 

The test is composite and arenaceous, the constituent particles 
being fitted and cemented together so as to give a nearly smooth 
exterior. The size of the sand-grains and their mode of agere- 
gation is a character of some importance amongst the recent 
Lituolida, but as has been before stated, the process of mine- 
ralization has obscured the minute structure of the fossil in 
these particulars. 


The interior of the test 1s commonly smooth, resembling the 


recent Saccanunina ; but it sometimes presents a surface of very 
short, delicate, labyrinthic, shelly ingrowths, as shown in Plate 
XI., figs. 3and 4. This cancellated or labyrinthic structure is 
often met with amongst the arenaceous Foraminifera, and in 
some genera it is developed to an enormous extent. 

Here and there a specimen may be found with a sort of cir- 
cular patch on the surface, which has the appearance of a cica- 
trix resulting either from the gradual closing-in of an orifice or 
possibly the reparation of some injury to the shell-wall. These 
slightly raised concentric markings, apparently deposited regu- 
larly from without inwards, occurring frequently and with con- 
siderable uniformity, can scarcely be accidental. The positions 
in which they are generally noticed, viz., the sides rather than 
the ends of the segments, is an objection, though possibly not a 
fatal one, to the supposition that they mark the closure of nor- 
mal apertures. 

When first investigated, the characters of the fossil seemed 
sufficiently distinct from those of any known type of Foramini- 
fera to necessitate the establishment of a new genus for its 
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reception, and the generic term Carteria* was provisionally as- 
signed to it; but I have since had the opportunity of seeing a 
number of type slides of deep Atlantic Foraminifera sent by 
Prof. Sars of Christiania to Dr. Carpenter, and amongst them 
specimens of his Saccammina spherica, a species named in his 
paper on the deep-sea fauna,t but, so far as I know, not yet de- — 
scribed. I am further indebted to Dr. Carpenter for a supply 
of specimens of this form, which appears to be common at great 
depths, and careful examination has convinced me of its very 
close relationship to the Carboniferous fossil, although sufficient 
difference appears to exist in minor particulars to justify specific 
separation. The following morphological characters will serve 
for diagnosis :— 


Genus. SACCAMMINA, Sars. 
SaccaAMMINA CARTERI, nN. sp. 


Test free, consisting either of a single chamber or of several 
joined end to end in a single series ; chambers subsphe- 
rical, fusiform or pyriform; texture arenaceous, com- 
pact ; exterior surface nearly smooth, interior smooth or 
slightly labyrinthic. Long diameter of the chambers 
(average) about one-eighth of an inch. 

Hab. Carboniferous Limestone, north of England. 

The distinction between the fossil species and Prof. Sars’s 
type is based, firstly, on the form of the chambers, which in the 
latter are always subspherical and have but one aperture, whilst 
in the former they are, as a rule, fusiform and have two aper- 
tures; secondly, on the fact that the recent species always 
occurs in single segments, and there is no reason to believe that 
it is ever polythalamous ; the test of S. Carteri, on the other 
hand, is frequently many-chambered; thirdly, the test of S. sphe- 
rica is somewhat thinner, and nearly smooth both inside and out, 


» See Brit. Assoc. Reports, 1860 (Exeter Meeting), p. 881. I thereby wished to associate 
the type with the name of my friend H. J. Carter, F.R.S., who has laboured so assiduously 
and successfully amongst the Protozoa. As the matter stands, the specific term only is left 
at my disposal. 


+ See ‘‘ Vidensk.-Selsk. Forhandlinger”’ for 1868, p. 248. 
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whilst that of S. Cartert often shows a tendency to produce 
loose cancellated growths on its inner surface. It is an interest- 
ing fact, however, that the paleozoic fossil should have its near- 
est known ally in a species living abundantly on the coast of 
Norway at a depth of four hundred and fifty fathoms. 

The Saccamnuna-beds have not yielded any great variety of 
Foraminifera, though subjected to very careful search. Small 
specimens of Trochammina gordialis, P. and J., are not uncom- 
mon, and a few examples of a somewhat peculiar modification 
of Teatularia, which has attracted the attention of observers 
elsewhere, have been found. There still: remain, however, some 
doubtful organisms to be worked out. The Textularia alluded 
to is a stout arenaceous variety, frequently Bigenerine in its 
mode of growth, and with an anomalous aperture, sometimes 
labyrinthic, but more frequently consisting of two or three dis- 
tinct circular pores. Mr. John Young, of Glasgow, has a num- 
ber of beautiful specimens of this form, and I find, in my notes 
on his collection of Carboniferous Foraminifera, that I have the 
MS. name Textularia antiqua appended to it. 


Postscript.—During the month which has elapsed since the 
above was written Dr. Savage has continued his search for this 
fossil in the Alston district, and I hear of his success just in time 
to append some particulars which he has been good enough to 
forward me relative to its occurrence. 

He says, “I first found the fossil in a quarry between here 
(Nenthead) and Alston. It occurs plentifully in the lowest post 
but one of the four-fathom limestone. The lowest post, resting 
on the Natterass Gill hazel, is two feet to two feet six inches 
thick, and the miners tell me that it is usually the hardest part of 
the formation. The Saccammina bed which immediately over- 
lies it is four to six inches thick, and distinct. I have traced 
the bed, still full of the fossil, wherever it is exposed along the 
sides of the Nent towards Nenthead. TI have also examined the 
four-fathom limestone nearer Alston, but have been unable to 
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discover any corresponding post and no Saccammina, but this is 
only negative evidence. 

“Just below Garrigill Gate I examined the same limestone 
again, and again noticed the fossil, but in a position from which 
T could not obtain specimens. It is beautifully seen in this last 
place, but is not so thickly set as in the others. The specimens 
on the weathered surface in many cases have lost their arena- 
ceous tests and appear as quartz beads. 

‘‘T have as yet found no evidence of Saccammina in the upper 
posts, though I have carefully examined three complete sections 
of the four-fathom limestone ; indeed, except a few somewhat 
doubtful specimens from the upper part of the lowest post, its 
occurrence here seems to be limited to the thin bed I have de- 
seribed.”’ 

This information is most interesting, and tends to define 
Saccammina Carteri as peculiar to the lower portion of the 
four-fathom limestone. 


EXPLANATION OF PLATE XI. 


Fig. 1. A piece of Saccammina-limestone from Elfhills, natural size. The 
upper portion of the figure shows a weathered surface, the lower 
a fresh fracture. The white spots on the latter indicate the tufts 
of crystals which often occupy the interior of the chambers. 


Fig. 2. Polythalamous specimens of Saccammina Cartert, natural size. 


Figs. 83 & 4. Broken specimens showing the occasional labyrinthic struc- 
ture of the inner surface of the test and the crystalline calcareous 
masses occupying the interior. Fig. 3 magnified 10 diams., fig. 
4 magnified 15 diams. 


Fig. 5. Transparent section of a segment, infiltrated partially with carbo- 
nate of lime, partially with silica: ais a lobe of colloid silica. 
Magnified 29 diams. 


Fig. 6. A portion of the last specimen, at a, more highly magnified, show- 
ing the structure of the infiltrated test in transverse section, 
Magnified 80 diams. 


Nat Hist. Trans N@D. Vol IV PLXT. 


B.Brady del. A.T. Hollick lth. W.West £C° ump. 


Saccammina Carter. 
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ADDRESS TO THE MEMBERS OF THE TYNESIDE 
NATURALISTS’ FIELD CLUB, 


READ BY THE PRESIDENT, GEORGE STEWARDSON BRADY, ESQ., C.M.Z.S., 
AT THE TWENTY-FIFTH ANNIVERSARY MEETING, HELD IN THE MU- 
SEUM OF THE NATURAL HISTORY SOCIETY, NEWCASTLE-UPON-TYNE, 
ON THURSDAY, MARCH 16ru, 1871. 


GeENTLEMEN,—At the close of my year of office as your President, 
I appear before you painfully conscious of the many imperfec- 
tions on my head. It is indeed no small honour, considering 
the position which the Tyneside Naturalists’ Field Club now 
holds in the estimation both of English and foreign naturalists, 
to be elected to its presidential chair. For this honour my most 
hearty thanks are due to you, and also much apology for the 
imperfect manner in which I have fulfilled the duties of the office. 
Knowing that my own professional avocations might very pro- 
bably interfere (as unfortunately they have much interfered) 
with my regular attendance at the Field Meetings, it was with 
considerable misgiving that I accepted the nomination of the 
Committee: I can now only express the trust that not much 
inconvenience or detriment to the Club has arisen from these, 
on my part most unwilling, lapses. Thus much of egotism and 
apology was due to you and to myself. We will now go on to 
our usual review of the year’s proceedings. 


The First Fretp Meetine of the Season was held at Hartford 
Bridge, on the 26th of May. The party numbered about one 
hundred, amongst whom were several ladies. A long winter, 
followed by a cold and unsettled spring, had only just previously 
given way to more genial weather, and the warm and brilliant af- 
ternoon tempted together a more than usually numerous company, 


who most thoroughly enjoyed their excursion. <A short walk - 


from the Plessey Station, partly along the high road and partly 
through the fields, brought the party to the beautifully wooded 
banks of the river Blyth, and after arranging on the bridge the 
order of the afternoon’s proceedings, they proceeded at once to 
the beautiful grounds surrounding Hartford Hall, through which, 
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by the courtesy of Mr. Young, who also provided a guide, they 
were allowed to wander ‘‘ at their own sweet will.” The wood- 
land paths leading along the banks of the river, and disclosing 
at each turn new and ever-changing combinations of rock, river, 
and foliage, allured many as far as the ‘‘ Crag”’ which terminates 
the grounds of Hartford Hall. Here a streamlet courses through 
a tiny ravine down to the river, and on its banks were gathered 
by some of the party the oak fern and hart’s tongue (Polypodiwm 
dryopteris and Scolopendrium vulgare). Amongst the more no- 
ticeable plants found during the ramble were the globe-flower 
(Trollius europeus) and the celandine (Chelidonium majus), and 
the banks were everywhere gay with forget-me-not, woodruff, wild 
hyacinth, broom, and gorse, and if not gay or fragrant, were at any 
rate odorous with whole acres of garlic. A few members, instead 
of following the downward course of the river, turned upwards 
along its northern bank, a walk which, if not so tempting for its 
beauty, is perhaps more productive to the naturalist, its open, 
sunny banks and masses of dwarf brushwood affording ample 
scope for the exertions of the entomologist and bird -nester. 
The beautiful collection of dogs and poultry belonging to Mr. J. 
Shorthose, of Hartford Bridge Cottage, attracted the attention 
and admiration of many members. These are, I believe, un- 
equalled in our district and probably unsurpassed by any private 
collection in the kingdom: they have gained for their possessor 
many valuable prizes. At five o'clock a sumptuous tea was 
provided for the party by Mr. Shorthose, this bemg the more 
acceptable as, owing to the recent closing of the two inns, it was 
found impossible to arrange for refreshments in the usual man- 
ner. The repast was served in a pretty tent close to the river, 
and by the bountiful provision and assiduous attentions of host 
and hostess, formed a most agreeable termination to the day’s 
proceedings. At its conclusion votes of thanks were passed to 
Mr. and Mrs. Shorthose and to Mr. Young for their kindness 
throughout the day. Eighteen new members were elected, and 
two papers were read—1l. ‘‘ On the Occurrence of the Trunk of 
an Oak in the Boulder Clay,” by Sir W. C. Trevelyan, Bart. 
2. ‘* Entomological Notes,” by Thomas John Bold. 
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Altogether the excursion was a most enjoyable one. The bril- 
liant weather showed a lovely neighbourhood to the greatest 
advantage, while the vivid green of the foliage not yet made 
- sombre by continued sun, and the great profusion of spring 
flowers, point to May as perhaps the best month of the year for 
the enjoyment of localities such as Hartford Bridge. From the 
number of members present on this and other similar occasions 
I infer that the facility of getting to an afternoon’s excursion 
must tend to popularise the Club: and it would I think be well 
if every year we were to arrange that two or three of the meet- 
ings should cover an afternoon only. This has in fact been our 
practice during the last few years. 


The Sxconp Frexp Mrrtine was held at Castle Eden Dene on 
the 15th of June. The well-known beauty of the place, the fine 
weather, and unwonted facilities afforded by the kindness of the 
proprietor, Rowland Burdon, Esq., combined to attract a party 
of about one hundred members on the occasion of this, the fifth 
visit of the Club to Castle Hden. Absence from home prevented 
my own presence with the party, but those who were in this 
respect more fortunate than myself concur in saying that the 
day was spent in a most enjoyable manner. Mr. Burdon con- 
siderately provided a mid-day meal, and at the conclusion of the 
day's ramble dinner was served at the Castle Eden Inn, Dr. 
Embleton occupying the chair. Nineteen new members were 
added to the Club on this occasion. 


On the 21st of July a party of about seventy members met on 
the banks of the Wear above Finchale Abbey. ‘Two sections 
were formed, one walking down from Brasside Bridge to the 
Abbey, and thence by the direct road to Durham, the other keep- 
ing the right bank of the river to Durham by way of Kepier 
Woods and Hospital. The weather was all that could be wished 
though the morning had been somewhat gloomy and threatening. 
The flush of spring flowers had to a large extent vanished from 
the woods, their places being taken by others which, if larger 
and more pretentious individually, were not so numerous or so 
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brilliant in general effect as the masses of hyacinth, primroses, 
and forget-me-nots which greeted us a couple of months earlier 
at Hartford Bridge. The most abundant and conspicuous flower 
on this occasion was Campanula latifolia, which in the shelter 
of Kepier Wood grows luxuriantly, its spikes of white or pale 
blue often ‘“‘making a sunshine of the shady place.”’ The only 
other plant requiring notice was Hypericum humifusum, an incon- 
spicuous species not very abundant in our district. 

After tea, which awaited us at the County Hotel, Durham, 
seven new members were elected, and a short paper by myself 
entitled, ‘‘ Note on some instances of protective adaptation in marine 
animals,” was read. This has since been printed in ‘“‘ Nature.”’ 


The Fourta Mzrrine was held at Hareshaw Linn on the 18th 
of August. Leaving Newcastle by the early morning train the 
party arrived at Bellingham in time for breakfast, which was 
provided at the Railway Hotel. This important part of the pro- 
ceedings having been satisfactorily despatched they walked to 
Hareshaw Linn, following the course of the burn along a path 
newly made by Mr. Charlton of Hesleyside. A long continuance 
of dry weather had left the Linn without much water, but de- 
spite this drawback, the surroundings of the fall are beautiful 
enough to be well worthy of a visit. Apart from the High Force 
of the Tees, we have indeed no waterfall in our district at all 
comparable for picturesqueness to Hareshaw Linn. Through a 
rift in an almost perpendicular wall of rock, about one hundred 
feet in height, the water of the little burn comes in a single bro- 
ken leap off the moors. The banks of the ravine into which it 
tumbles are very precipitous and richly wooded, boughs and leaf- 
age almost meeting over the waterfall. But Mr. Baker’s de- 
scription of this spot, in his introduction to the ‘‘ New Flora of 
Northumberland and Durham”? is so picturesque, and according 
to my recollection so characteristic, that I cannot forbear repro- 
ducing it here. ‘‘ The waterfall is about a mile distant from the 
town (of Bellingham). Just above the railway we have to climb 
over the shale heaps of the ironworks. Then the sides of the 
clen become steeper and we lose sight of the town and the 
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surrounding moors, and enter a winding ravine where uncertain 
wandering paths lead up and down amongst the trees and un- 
derwood. First the lower fall is reached, a perpendicular ledge 
of rock some twenty feet in height, over which the stream breaks 
in two places, the rocks continued on both sides a little distance 
down the glen. The principal fall is about half a mile further 
up, and is of a much more important character. On the left a 
precipice rises up without break to a height of nearly one hun- 
dred feet one sheer wall of massive rock, brown and cool toward 
the base, with green mosses in the crevices; higher up, where 
the sun sometimes catches it, bare brown and white, or yellow- 
stained with lichen, the summit clothed with ivy and bird-cherry, 
and waving branches of elm and rowan. The stream flows from 
an opening half-way down between this cliff and its counterpart 
on the opposite side, forming, not a large waterfall, but one where 
nature has made the most of the volume of water she has had to 
work with, for the cliff, contrary to the ordinary plan in the north 
of England cascades of small side-streams, projects at the base 
considerably more than at the ledge, so that the water falls down 
an irregular slope of hard gritstone rock, the jagged projections 
of which break it into foam and spray, and innumerable spark- 
ling eddies. The tall slightly-overhanging side-cliffs of the glen 
converge crescent-wise toward the fall and shut in a cool ravine 
where such plants as woodruff, golden saxifrage, Cardamune syl- 
vatica, and Campanula latifolia luxuriate, and where we may 
gather oak fern, beech fern, and Tollius, Rubus saxatilis, Hpilo- 
bium angustifolium, and Crepis succisefolia.” From this spot 
the party ascended the hills to the Caller Heughs, the Rev. Mr. 
Newton of Cambo acting as guide. Thence a detachment was 
conducted across the moor to Tarset Castle and to Hesleyside, 
the beautiful grounds of which were viewed under the kind guid- 
ance of Mr. Charlton himself. Returning to Bellingham the 
ancient church of that town, remarkable for its stone roof, was 
examined with much interest. Dinner was served at the Rail- 
way Hotel at five o'clock, after which two new members were 
elected, and a specimen of the crested cuckoo (the first of its 
kind taken in England) was exhibited. This example had been 


284 PRESIDENT S ADDRESS. 


shot by Mr. Charlton’s gamekeeper on the moor about seven 
miles west of Bellingham a few days previously. The bird, ac- 
cording to Mr. Tristram, is a well-known inhabitant of Africa, 
the Holy Land, and parts of Southern Europe. Probably in a 
case of this kind, any protection which could have been extended 
to the bird would have had no effect in encouraging its breeding 
or permanent occupation of the locality, and the acquisition of 
the specimen is valuable as a tangible record of its occurrence 
here; but one must deeply regret the indiscriminate slaughter 
of all rare animals by gamekeepers and others, a slaughter which 
is fast making many species rare which ought not to be so, and 
which will probably before long quite exterminate some of the 
most interesting and useful inhabitants of our woods and moors. 
May I while on this subject entreat our own members in all 
ways to set their faces resolutely against the wanton destruction 
of plants or animals, whether rare or common. If a botanist 
takes twenty specimens of a rare plant when he needs only half 
a dozen, or the owner of an aquarium decamps with two three 
specimens of an Actinia which perhaps exists on our coasts only 
by scores, and which he will probably not be able to keep in 
health for any great length of time, he is acting to the detriment 
of Science, and trespassing on the enjoyment of his fellow-natu- 
ralists, not only now, but possibly to future generations. There 
is really more pleasure to be gained from the quiet contemplation 
of natural objects in their own proper haunts than from the ob- 
taining forcible possession of them. Who but must at some 
time or other have experienced, after letting loose his marauding 
propensities, something of that feeling so vividly described by 
Wordsworth, after seeing the ravages he himself had made in 
nutting— 
Then up I rose, 

And dragged to earth both branch and bough, with crash 

And merciless ravage: and the shady nook 

Of hazels, and the green and mossy bower, 

Deformed and sullied, patiently gave up 

Their quiet being: and unless I now 

Confound my present feelings with the past, 

Ere from the mutilated bower I turned 


ee 
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Exulting, rich beyond the wealth of kings, 

I felt a sense of pain when I beheld 

The silent trees, and saw the intruding sky. 
Then, dearest maiden, move along these shades 
In gentleness of heart; with gentle hand 
Touch—for there is a spirit in the woods. 


The fern loses much of its charm when parted from its rift of 
rock, the bird dead and bleeding on heather or wave, its wild 
ery and circling flight for ever stilled, must surely bring a shock 
of remorse to any but a callous mind. Better, as I think, that 
that remorse should remain and bring forth fruit in future absti- 
nence from unnecessary destruction of life. For my own part 
I do not doubt, that in the course of perhaps not very many 
years we shall come to view even those “field sports,’ now 
commonly considered manly and admirable, as being essentially 
barbarous, that even the fisher’s pastime (for some mysterious 
reason known as the “gentle craft) will as such be laid aside, 
and that we shall learn to practice as well as to preach the much 
needed lesson, 


Never to blend our pleasure or our pride 
With sorrow of the meanest thing that feels. 


I do not overlook the fact, that in the prosecution of scientific 
enquiry, the pain and death of animals are often necessary ; but 
it is certainly incumbent on all thus engaged to inflict death, 
where unavoidable, as speedily and painlessly as possible, and 
to mitigate or altogether annul pain by one or other of the many 
agents now so easily attainable. 


The SzepremBer Mererine was held on the 15th and 16th of the 
month at Rothbury. It was hoped that the Northumberland 
Central Railway would have been opened in time to allow of our 
reaching Rothbury by that route, but though the meeting was 
postponed for a month on that account, the inertia of engineers, 
contractors, or directors ,prevailed, and the older but not less 
pleasant methods of transit between Morpeth and Coquetdale 
were brought into requisition. About twenty members met at 
Rothbury on the 15th, some having walked over from Morpeth 
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the previous evening, but the greater portion having left New- 
castle by the early morning train, breakfasted at Morpeth, and 
thence came forward by conveyances. The afternoon of this day 
was occupied with the ascent of Simonside, whence the air being 
clear, very extensive views of the surrounding country were 
obtained. Selby’s Cove and the Roman Camp at Great Tosson 
were visited on the way back. Dinner was provided at the 
Queen’s Head, Rothbury, at six o'clock, after which two new 
members were elected. The morning of the following day was 
devoted to an inspection of Sir W. G. Armstrong’s beautiful 
grounds at Cragside. In the hot-houses the superb exotic shrubs 
and ferns were greatly admired, and the arrangements of hy- 
draulic machinery for airing and sunning the fruit trees excited 
much interest. After dinner the beautifully situated Priory of 
Brinkburn was visited, on the return route to Morpeth. The 
‘only Natural History observation recorded is that of Celena 
Haworthii on the wing, by our Secretary, Mr. D. P. Morison. 


The SixtH AND concLuDING Firiup Mzetine of the Season was 
held at Marsden on the 30th of September. Three years having 
elapsed since the last meeting at this favourite place, the repast 
in the cave, which is after all the feature of the meeting, had 
regained something of the charm of novelty which by repeated 
yearly gatherings had threatened to wear off. The attendance 
was good (about ninety, including a large number of ladies, sit- 
ting down to tea), the weather exquisitely fine and sunny, and 
though the results, as regards Natural History investigation were 
probably nil, one cannot but feel that a gathering of this kind, 
more social than scientific, does much to promote the success of 
the Club, by bringing together many who perhaps seldom see 
each other, for friendly chat; and by enabling those who, from 
pressure of other engagements, are mostly prevented joing the 
more distant excursions, to keep up their connection with, and 
let us hope their interest in, the Society. The route taken on 
this occasion was from the Cleadon Lane Station, visiting by the 
way Mr. Abbes’s wildly picturesque grounds at Cleadon, and 
the more prim and decorous, but pretty and well-kept station of 
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the Sunderland and South Shields Water Company on Lizard 
Hill. The coast at Marsden is undergoing a somewhat rapid 
disintegration, several detached pinnacles having succumbed to 
the action of the waves during the last few years: the ‘“‘ Velvet 
Beds,’’ however, and the ‘‘ Rock”’ itself remain without any ap- 
preciable change. Before five o’clock, the hour appointed for 
tea, a porcine savour was distinctly perceptible even at the fur- 
ther end of the beach, and as where the carcase is, there surely 
will the eagles be gathered together, it needed not ring of bell 
or beat of gong to collect our scattered forces for the wonted 
attack upon Miss Allen’s ham and eggs—an attack not relin- 
quished until, sated with slaughter, 
‘From the charge we drew 


As mountain waves from wasted lands 
Sweep back to ocean blue.” 


The only formal business transacted at this meeting was the 
election of three new members. Mr. E. C. Robson followed with 
some interesting and humourous remarks on the unusual abun- 
dance of the ‘‘turnip-fly”’ during the past season, wishing that 
some means could be devised of destroying these noxious insects. 
Mr. Abbes drew attention to the good already effected in our 
district by the act for the preservation of sea birds, and expressed 
a hope that some similar measures would soon be taken in the 
interest of smaller birds. Possibly the newly imposed tax on 
fire-arms may have a beneficial effect in this direction; and the 
ladies might certainly give a little help if they could be induced 
to forego such additions to their dress as birds’ wings, humming- 
birds, and other ornaments involving wholesale slaughter. 
Meantime Mr. Courthorpe, in his recently published work, the 
«Paradise of Birds,’ has put with admirable humour the case 
of the birds versus man, and except that his book cannot pos- 
sibly reach the class who chiefly need its influence, one might 
expect great good from it. What can be better than this ? 

Hopeful and bold, progressive from his birth, 
Man through all quarters of productive earth 


Advanced his posts: he sowed the shore with crops, 
Turned mountain-summits into turnip-tops, 
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Cut down the virginal forests, drove a share 

O’er barren waves, and tracked the pathless air. 
Where’er he made his dwelling, far and wide 

The ancient speechless tenants pined and died ; 
First the wild beasts, and then the gentler herds 
Of antlered game, and last of all the birds. f 
These, by the new-built town from woodlands chased, ; 
Soon proved attractive to the city taste. 

The truant schoolboy sought their mossy nests ; 
The milliner their plumes and curving breasts. 
Others, preferred from their Seven-Dials Court, 
Made for the gentler gun club generous sport ; 
While cooks and beauties claimed an even share— 
Cooks for their pies, and beauties for their hair. 
In short, by such proscription, one by one, 

Cut off to improve man’s cookery, clothes, or gun, 
The holiday of birds is most distinctly done. 

No swallows skim our pools; no wagtail’s seen, 
The dainty stepping duchess of the green ; 

Walk a long day in June through cherries ripe, 
But never hope to hear a blackbird pipe. 

Who loves at eve the home-returning rooks, 

Who monkish daws, remote in cloistered nooks, 
Who the light owl, with great white wings outspread, 
He loves in vain—for all the birds are dead! 

If it were well that lives so bright and gay 

Should thus be quenched, is not for me to say : 
Men are progressive animals,—but hear 

From this extinction what results appear. 

The birds being gone, the caterpillars freed 

From all restraints, began to enlarge their breed. 
The chaffer in the wheat his larvee laid ; 

Dark weevils, mustering like the Cossack, preyed 
Upon each leaf, and blackened every blade. 
Scorched up, as though by arson, sword, or plague, 
Our land lies sickening through every league ; 

Our children pine beneath the winged curse, 

Our cattle starve upon the hills—nay worse, 

The foe, swoll’n up to monstrous size, now seems 
Hideous and huge as nightmares in our dreams. 
Food they no longer find in fruit or flower, 

But, pressed for sustenance, must now devour 
Man, man himself! The caterpillar soon 

Will be the last live thing beneath the moon!* 


The Marsden gathering brought to a close, for the season, our 


* The Paradise of Birds, pp. 15-17. 
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out-of-door meetings—meetings which I think may be said to 
have been uniformly pleasant and successful, and which owed 
not a little to the good will and exertions of members resident 
near the several localities. ‘To those who thus have helped our 
proceedings I would here express the cordial thanks of the Club, 
and the wish that they may have many more opportunities of 
exhibiting a similar kindliness. While our meetings are thus 
pleasant and profitable to ourselves, it is encouraging to find 
that our work is approved by brother-naturalists in distant parts 
of the country, and that our published ‘‘ Transactions” still com- 
mand a high place in the estimation of scientific men. In his 
Presidential Address to the Biological Section of the British As- 
sociation at Liverpool, Professor Rolleston said, ‘‘ Let me say 
that a person who wishes to know what a Field Club can do for 
its members, and not for them only, but for the world at large, 
will do well to purchase one, or any number more than one, of 
the ‘Transactions of the Tyneside Naturalists’ Field Club.’”’ 
And a writer in ‘“‘Nature’’ of October 18th, 1870, after commend- 
ing Mr. Baker’s Flora of our two counties, goes on to say— 
“The Tyneside naturalists certainly stand first in the value and 
importance of their published proceedings, which, especially since 
their union with the Natural History Society of Northumberland, 
Durham, and Neweastle, have attained a scientific position which 
renders them indispensable to those who would obtain a complete 
knowledge of the Natural History of the country at large. Asa 
proof that local matters are not neglecled in these volumes, cata- 
logues of the Lepidoptera, Mollusca, Zoophytes, recent Forami- 
nifera, and Fossils,* have been published in them, and also issued 
separately at a moderate cost; and the last volume contains a 


* This, however, does not exhaust the list of our published catalogues. Up to the present 
time, in addition to the new Flora of Messrs. Baker and Tate, the following lists have ap- 
peared in the pages of our Transactions— 

Insects (Coleoptera), by James Hardy and Thomas John Bold. 

Mollusca, by Joshua Alder. Permian Fossils, by Richard Howse. 

Zoophytes, by Joshua Alder. Lepidoptera (part I.), by George Wailes. 

Marine Algz, by G. S. Brady. Mammalia, by H. T. Mennell and VY. R. Perkins 

Recent Foraminifera, by H. B. Brady. Aculeate Hymenoptera, by T. J. Bold. 

Echinodermata, by George Hodge; and several other less comprehensive lists 
families or small sections. 


T 
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paper on the ‘Crustacean Fauna of the Salt Marshes,’ and a 
‘Catalogue of the Aculeate Hymenoptera’ of the two counties. 
We have been thus particular in commenting on these Transac- 
tions, as they appear to us to afford a very good example of what 
the publications of the higher class of Field Clubs ought to be: 
essentially local, yet at the same time of sufficient general in- 
terest to be really valuable contributions to the Natural History 
of England.” Dr. Rolleston in the course of the address just 
referred to also remarked, that ‘‘if some such person as Gilbert 
White could be found in each county to write the Natural His- 
tory of its Selborne, I know not at what cost it would not be 
well to retain his services.’ Now our Transactions already bear 
witness to our members having done something in this way, but 
- there is one piece of work which I especially wish that we could 
have added to our stores. If we could prevail upon Mr. John 
Hancock to let us have a list of our birds with notes from his 
large experience on their ways of life, I think it would be worth 
almost all that we have ever published—worth at least a double 
subseription from every one of us. 


Our First Winter Evenine Meetine, in conjunction with the 
Natural History Society, was held on the 10th of November. 
The attendance was very small, and the only business was the 
reading of the following papers — 

1. ‘Catalogue of the Insects of Northunberland and Durham” 
(Revision of Coleoptera), by T. J. Bold. 

2. ‘Catalogue of the Echinodermata of Northumberland and 
Durham,” by George Hodge. 

3. ‘* Report on a Collection of Annelids dredged off the Coasts 
of Northumberland and Durham,” by W. C. M‘Intosh, M.D., 
F.L.S. 

4. ‘ Notes on the Geology of Part of South Durham,” by J. W. 
Kirkby and Joseph Duff. 

5. ‘* Note on the Occurrence of Ray's Bream (Brama Raii) on 
the Durham Coast,” by Geo. 8. Brady, C.M.Z.S. 

These will be found in extenso in the forthcoming part of our 
Transactions. 
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At the Szconp Eveninc Meretine, held on the 80th January, 
1871, was read an important series of paleontological papers, 
which also will appear in the next part of the Transactions. The 
titles of the papers are as follows— 

1. On Saccammina Carteri, a new Foraninifer from the Car- 
boniferous Limestone of Northumberland,” by Henry B. Brady, 
BE. S: 


2. “On a new Labyrinthodont Amphibian, Batrachiderpeton 
lineatum, from the Coal-Shale at Newsham,” by Albany Hancock, 
F.L.S., and Thomas Atthey. 


3. “ On Proterosaurus Speneri (von Meyer), and a new Spe- 
cies, Proterosaurus Hualeyi, from the Marl-Slate of Midderidge, 
Durham,” by Albany Hancock, F.L.S., and Richard Howse. 


4. “On a new Labyrinthodont Amphibian, Lepidotosaurus 
Duffiit, from the Magnesian Limestone of Midderidge, Durham,” 
by Albany Hancock, F.L.S., and Richard Howse. 


5. ‘On Dorypterus Hoffmanni (Germar), from the Marl-Slate 
of Midderidge,”’ by Albany Hancock, F.L.8., and Richard Howse. 


6. ‘‘ Remarks on a considerable Portion of a Mandibular Ramus 
of Anthracosaurus Russelli, with Notes on Loxomma and Archich- 
thys,”’ by Albany Hancock, F.L.S., and Thomas Atthey. 


A Note by Mr. Edward Mounsey of Denham, near Uxbridge, 
was also read, recording the occurrence of a bat (Vespertilio 
aurita, Linn.) on the wing on the 18th January, 1871. 


As to the practical working of our Society, though we have 
much reason for satisfaction and encouragement, we may freely 
admit that improvements are possible, and perhaps requisite if 
we would attain our full measure of usefulness. Aiming, as we 
do, to interest a large body of persons actively engaged in busi- 
ness or other absorbing pursuits, it would be a mistake to en- 
deavour after too great profundity or scientific severity in the 
conduct of our meetings. Those indeed whose object is serious 
work in the field will prefer to choose occasions when they can 
be out of the crowd, either alone or at most with one or two 
others similarly employed ; so that we need not expect any very 
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glowing reports of discoveries made or work done actually at 
our Field Meetings. Our endeavours should be directed to make 
these gatherings as interesting as possible, by each imparting as 
freely as he may such information as he possesses respecting 
surrounding objects either of nature or art, and two things espe- 
cially we should resolutely and distinctly discountenance, first, 
the wanton destruction or injury of any interesting thing, se- 
condly, any efforts at display by mere tyros or sciolists. Not 
that we have had much to complain of on either of these heads, 
but the last-named might, in a large and socially constituted or- 
ganization, become an intolerable nuisance, while the first has 
in some cases gained a bad reputation (probably through the 
default of only a few individuals) for Clubs otherwise useful and 
flourishing. We cannot expect that all our members should be 
thoughtful and cultured, and one great object of our existence 
should be to promote thought and culture in those who lack. 
To assist in carrying out these objects I have said that I think 
some improvements are possible, and these I will as briefly as 
possible indicate. 

We have no law excluding ladies from our Club, but yet we 
have no lady-members. Ladies, however, sometimes attend our 
meetings, and it would I think be an advantage to the Club 
(may I hint also that it might be an advantage to the ladies) if 
more of them came and oftener. It is of infinite importance that 
mothers should be able to impart to their children an intelligent 
interest in Nature. They cannot do this unless they first pos- 
sess that interest themselves, and in what way can it be more 
pleasantly developed and refreshed than by meetings such as 
ours? It may perhaps be objected that the length and ocea- 
sionally the rugged character of our walks prove an obstacle to 
the presence of the weaker sex, but my impression is that this 
is not the case to any very serious extent, and in many of our 
excursions the ladies have proved themselves quite equal to 
walks as long and as arduous as are at all desirable for our pur- 
poses. I would therefore recommend (not any new rule, which 
is needless, but) simply that we should persuade our lady-friends 
to join the Club as members and not as only casual visitors. A 
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wish has sometimes been expressed, and I think was noticed by 
Mr. Wheeler in his Address last year, to form sections of the 
Club for the study of separate branches of natural science. It 
seems to me that this might possibly be attended with good re- 
sults, and that at any rate no harm could arise from allowing 
those interested in any special subject to associate themselves 
together as a section under suitable regulations. The formal 
consent of the Committee should in all cases be required (some 
minimum number of members being fixed for each section), and 
in the event of a separate route or order of proceeding being 
adopted by a section for any particular Field Meeting, a speci- 
fied term of notice should be required to be given to the general 
Secretaries, if it is wished that such arrangement should appear 
in the circulars of the Club. I am not myself very sanguine 
that much good would arise from this course, but I cannot see 
the possibility of any evil result; while if any group of students 
think it to their advantage so to associate themselves we ought 
not, I think, to oppose any unnecessary obstacles. 

With a constituency of six hundred members scattered over 
the entire surface of two counties, we may reasonably ask whe- 
ther more use might not be made of the observing and recording 
faculties of the great bulk of these who are not definitely given 
to science but who yet possess, doubtless, a large share of inter- 
est in what they see round about them. Except in the matter 
of meteorological observation, I am not aware that our Club has 
yet availed itself systematically of this latent power. Our me- 
teorological reports have indeed gradually grown in interest and 
comprehensiveness (thanks to the energy and diligence of suc- 
cessive editors and their staff of contributors) for many years 
past, until there is now I believe no similar series of local obser- 
vations at all comparable to them for fulness. But why should 
we not go further, and endeavour to enlist as observers those 
who do not trouble themselves about meteorology. As a speci- 
men of what might be done in this way I may refer to a circular 
issued some years ago to its members by the Woolhope Natu- 
ralists’ Club, inviting information as to the remarkable trees of 
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its district. The result has been the publication in the Transac- 
tions of that Club of some excellent photographs of trees, toge- 
ther with such particulars of history, measurement, &c., as could 
be gleaned respecting them. Some of these illustrations I have 
now the pleasure of exhibiting to you, and I think you will agree 
with me that we might judiciously follow the example of the 
Woolhope Naturalists in this matter, nor is there any reason 
why our enterprise should not extend to other natural objects. 
I am indebted to Dr. Bull of Hereford for a copy of the circular 
issued by the Club, which is as follows :— 


WOOLHOPE NATURALISTS’ FIELD CLUB. 


HEREFORDSHIRE TREES. 


‘‘Tt is very desirable (for obvious reasons) that a record should be ob- 
tained of the exact size and condition of the MORE REMARKABLE TREES OF 
HEREFORDSHIRE at the present time. The subject is within the proper 
field of the Woolhope Club, and it is necessarily so extensive that it can 
only be done satisfactorily, within a reasonable time, by the mutual co- 
operation of its members. 

‘The enquiry is intended to embrace, not only the indigenous trees, oak, 
elm, yew, beech, ash, &c., but also the introduced trees, chestnut, walnut, 
cedar, and the coniferz in general, &c., in short, whatever forest trees are 
growing in the county that are now remarkable for their size and luxuriance, 
or that promise hereafter to become so, especially if their exact age is known, 
and they are in situations where there is every probability of their being al- 
lowed to remain. 

‘“ All members of the Club (and all gentlemen who may be interested in 
the subject) are hereby requested, each of them individually, to consider it 
a duty to report on the trees in their several districts, in order that when a 
sufficient number of facts and observations are obtained, a trust-worthy 
paper may be prepared from them for the Transactions of the Club. 

‘The report should contain, first, general observations on the trees which 
are most common and flourish best in the district, the localities in which 
they grow to the greatest size, and the average size of the several kinds; 
and secondly, exact measurements and descriptions of all trees remarkable 
for their size, or from the fact of their exact or approximate age being known. 
Lest any should be deterred from making a general report, it is hoped that 
at least all will send a list of the large trees they are acquainted with, with 
exact measurements of those in their immediate neighbourhood. 
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It is satisfactory to be able to point to the continued prospe- 
rity of our Club as regards members and financial condition. 
Our roll of members now contains more names than at any for- 
mer period, and though the bulk, and consequently the expense 
of our printed Transactions has of late years greatly increased, 
this has been accomplished without overstepping the limits of 
our income. Looking, indeed, to the number and character of 
the papers and illustrations contained in these volumes, we may 
fairly consider that we receive the full value of our subscriptions 
in this way alone. Nevertheless the Treasurer's statements 
show that every year there must be a considerable number of 
defaulters in the matter of subscriptions, and it cannot be too 
strongly urged upon all members that the punctual payment of 
these is essential to the efficient working of the Club, and that 
the greater the pecuniary means at the disposal of the Com- 
mittee, the more fully will they be able to sustain or even to 
increase the well-earned reputation of the district as to its Natu- 
ral History literature. The following statement is in continua- 
tion of one given by Mr. Norman in his address five years ago, 
and shows the progress of the Club in numbers, financial condi- 
tion, and publications :— 


Mem-) otal Transactions 
PRESIDENT. aoe Mem-| Receipts. |Expenditure} published. 

earl BEES: Pages.| Plates. 
1865 Rev. A. Norman, M.A. ...| 81 573 {£210 6 O {£195 10 0} 138 3 
1866 Rey. J.C. Bruce, LL.D. ...| 43 | ...... 152 14 2) 106 7 0 182 8 
1867 Rey. Angus Bethune, M.A.| 52 | ...... 181 14 4] 18910 6 316 2 
1868 E. J. J. Browell, Esq....... 43 | ..enee 158 4 8] 138716 9 301 6 
1869 Rev. R. F. Wheeler, M.A.} 40 | ...... 165 17 3] 20013 8 250 9 
1870 Geo. S. Brady, C.M.Z.S ...] 51 590 190 18 9*| 225 12 8 307 11 


The part of Transactions shortly to be issued to our members 
has involved a greater outlay than any preceding one both for 
plates and printing; and in order to lighten this drain upon our 
funds, the Committee of the Natural History Society has gener- 
ously voted a grant of £20 to the Field Club in aid of the work : 


* This sum includes a donation of £20 from the Natural History Society. 
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a tangible evidence of benefit to the Club resulting from the ar- 
rangements for joint publication between the two Societies. 

In general Natural History literature the past twelve months 
have produced no single work of very supreme importance.* 
We in England have been kept alive by a running fire of contro- 
versial writing, chiefly in the pages of ‘‘ Natwre,”’ on the subjects 
of Spontaneous Generation, Mimicry, and other topics connected 
with the Origin of Species ; and at least two works of considera- 
ble interest have appeared independently—Wallace’s ‘‘ Contri- 
butions to the Theory of Natural Selection,” and St. George 
Mivart’s ‘‘ Genesis of Species.’’ Respecting these we shall pre- 
sently have a few remarks to offer. On the Continent scientific 
research has been for the time paralyzed by the hideous war 
which has laid waste one of earth’s fairest and most productive 
regions: instead of the peaceful triumphs of mind over matter 
we have seen a reign of terror, a rule of blood and iron, a “ fur- 
nace of affliction’? from which indeed we may hope that France 
will emerge purified and strengthened, but which in the mean- 
time has both for conquerors and conquered, dried up the foun- 
tain heads of philosophy and science. Yet with the din of rival 
armies sounding in our ears, and notwithstanding the absorbing 
interest of that terrific struggle, those countries which, like our 
own, have happily held aloof from the strife, were still able to 
extend government aid to works of science, notably to the eclipse 
expeditions of December last, and to the Mediterranean dredging 
expedition. The latter possesses a particular interest for our 
Club, the excellent commander and staff of the ‘‘ Porcupine”’ 
being either fellow-members or otherwise well known to many 
amongst us. The cruise of 1870 cannot, however, be pronounced 
so interesting in its zoological results as that of the previous 
year. The time allowed was shorter, the weather less favour- 
able, and the areas examined as a whole much less productive. 
Nevertheless many organisms of great interest and beauty were 
obtained, more particularly off the Atlantic coasts of Spain and 
Portugal; and we believe that a part of the spoils taken during 


* Mr. Darwin’s long-expected volumes on the ‘‘ Descent of Man and Sexual Selection” 
haye appeared only three weeks ago, and since the foregoing sentence was written. 
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this and the previous Atlantic dredging expedition have been al- 
lotted to certain of our members for description and publication. 

The two great questions which have been referred to above, 
‘Spontaneous Generation’’ and the ‘‘ Origin of Species,” pos- 
sess unabated interest for the student of Natural History. But 
it is on the latter only, and that with reference chiefly to the 
works of Messrs. Wallace and Mivart, that I propose briefly to 
dwell this evening. It need scarcely be said that Mr. Darwin’s 
ereat work on this subject has encountered much hostile criti- 
cism. The opposition which greeted it on its first appearance 
was not so much directed against the theory of natural selection 
as against the doctrine of evolution generally, which, though by 
no means a new doctrine, had never previously been placed on 
a natural or comprehensible basis. At the present time it may 
be said that evolution in some form or other is held by almost 
all naturalists, who likewise agree that the process of Natural 
Selection, or the ‘‘ Survival of the Fittest,” though it may or 
may not have been the most powerful factor in the production 
of new species, must at least have exerted an influence by no 
means insignificant. And, in justice to Darwin and Wallace, it 
must be remembered that neither of them has claimed for the 
principle the sole agency in the process: both have indeed dis- 
tinctly recognized the probable existence of other, at present 
unrecognized, but doubtless highly important directing and con- 
trolling influences. Mr. Wallace, in his essay on the ‘“ Limits 
of Natural Selection as applied to Man,” attempts partially to 
deal with the subject, and to show that certain characteristics, 


’ 


more especially the highly developed brain and naked back of 
man, are inexplicable by reference simply to Natural Selection. 
Here we may admit that if Mr. Wallace’s premises are accepted, 
his conclusion acquires a high degree of probability: but for 
myself, I am not disposed, without further proof, to accept these 
premises. It has never been shown that brain power is in di- 
rect and invariable proportion to bulk; indeed the brain of an 
idiot is mostly undistinguishable from that of an intelligent man, 
and it appears certain, that had the brains of savages been so 
much in excess of their needs as Mr. Wallace thinks, they would 
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have diminished in size, in accordance with the well-known law 
of atrophy following upon disuse of any organ. And considera- 
tions equally cogent, but upon which time will not now allow us 
to enter, might, I think be urged against other of Mr. Wallace’s 
propositions. 

But it does not appear that there is anything altogether ex- 
ceptional about the phenomena which he thus withdraws from 
the sphere of Natural Selection, and it at once occurs to us to 
ask, why, if some unexplained matters in the genetic history 
of man are to be ascribed to the action of unknown influ- 
ences—why may not like difficulties, of which there are not a 
few in the history of the lower animals, be similarly dealt with ? 
It does not indeed seem clear how far Mr. Wallace is inclined to 
believe the development of man to be under the control of na- 
tural law at all, for he goes on to say: ‘‘ At the same time I 
must confess that my theory has the disadvantage of requiring 
the intervention of some distinct individual intelligence to aid in 
the production of what we can hardly avoid considering as the 
ultimate aim and outcome of all organized existence—intellec- 
tual, ever-advancing, spiritual man. It therefore implies that 
the great laws which govern the material universe were insuffi- 
cient for his production, unless we consider (as we may fairly 
do) that the controlling action of such higher intelligences is a 
necessary part of those laws, just as the action of all surround- 
ing organisms is one of the agencies in organic development.” 
It seems to me, if I rightly understand this passage, that Mr. 
Wallace has here got into difficulties by withdrawing from the 
rest of the universe that ‘‘ supreme intelligence’’ which he holds 
to have been necessary for the production of man, and that he 
has thus introduced a sense of discordance which was not inhe- 
rent in the subject. He seems, too, to be inconsistent in this 
respect, for his whole argument on a later page is directed to 
prove the existence of one supreme will manifesting itself in 
perfect law, and certainly, though in many instances we cannot 
yet trace the workings of that law, we need not on that ac- 
count seek a refuge in supernaturalism, as we must do if we 
believe with Mr. Wallace, that “‘the great laws which govern 
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the material universe are insufficient’ to account for the whole 
cycle of natural phenomena. 

One of the most interesting subjects treated by Mr. Wallace 
in these Essays is that of Mimicry, or Protective Resemblance, 
a phenomenon first distinctly noticed, I believe, by Mr. Bates in 
his valuable work, ‘‘ The Naturalist on the Amazons,” and by 
him referred to the action of Natural Selection. The most pro- 
minent instance given by this author is that of certain butterflies 
(Leptalides) of South America, which closely imitate in flight 
and general appearance an essentially different family, the Heli- 
conide@ ; these latter being apparently protected from the attacks 
of insectivorous birds by their overpowering odour, which is, 
however, not shared by the Leptalides. The facts here are not 
disputed, and Mr. Wallace adds, from his own experience, many 
striking examples, some of them even more wonderful, from the 
closeness and grotesqueness of mimetic resemblance, as for in- 
stance in the cases of the so-called stick and leaf insects. The 
disputed point, however, is the origin of these extraordinary re- 
semblances. Mr. Bates and Mr. Wallace hold that they have 
arisen by the long-continued action of Natural Selection on suc- 
cessive small variations, each bringing the animal more near to 
the stage of perfect mimicry, and thus affording a continually 
increasing protection. The difficulty here seems to lie in the 
first stages, where the protection afforded must in all probability 
be small; how small it is impossible to say: Mr. Wallace, how- 
ever, believes that quite a profitable degree of modification may 
occur as a first step, a belief in which he is opposed by various 
other writers. In considering this subject, it must be remem- 
bered that we have to account not only for cases of extreme and 
erotesque Mimicry which appear to be more prevalent in tropi- 
cal climates than in our own, but for a very wide spread mimetic 
tendency, which seems indeed to exist more or less throughout 
the whole animal creation; and it seems to me that Natural Se- 
lection, though not offering in every point an entirely satisfactory 
solution, is at least the only principle at present known to us 
which renders the matter at all intelligible. 

Mr. Mivart tells us that he was at one time disposed to accept 


ae 
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the Darwinian theory, but that further thought and investiga- 
tion have brought him to believe it incapable of accounting, ex- 
cept as a subordinate agency, for the Origin of Species. The 
object of his work is to set forth the difficulties which in the 
author’s belief are insuperable obstacles to the thorough accept- 
ance of Darwin’s theory, and to propose a new solution of the 


problem. The solution is certainly, to me at least, a disappoint- 


ment ; and Mr. Mivart himself seems to feel some misgiving as 
to how far it really is a solution at all, for he specially depre- 
cates the application to his work of the old French witticism 
concerning opium, “‘ Opium produces sleep by virtue of a certain 
soporifie quality which it possesses.’’ Mr. Mivart’s solution, 
however, amounts simply to this: that new species arise by 
virtue of a certain unexplained tendency to vary, which is pos- 
sessed more or less by all creatures, which may, and probably 
does, show itself in sudden leaps rather than in slow impalpable 
modifications, and which is governed and modified by external 
conditions and by forces inherent in the organisms themselves. 
It will be seen that this does not put matters in a very clear 
light, and though the solution may be true, it is not proved: 
indeed Mr. Mivart does not attempt more than to show that it 
is not contradicted by what we know of nature. Some of the 
more important propositions which Mr. Mivart endeavours to 
establish in support of his idea are as follows:—Variation occurs 
suddenly, not by infinitesimal degrees; And has definite limits ; 
Mimicry is inexplicable on the theory of small initial variations ; 
Closely similar structures in distantly related or non-related 
animals are not intelligible on Darwin’s theory ; Man’s moral 
development is similarly inexplicable. I shall not attempt to 
adjudicate as to Mr. Mivart’s success or failure; that he has 
shown good reasons for believing Natural Selection incompetent 
by itself to the production of species as we now see them, must 
I think be admitted: the probability of other forces sharing in 
the work had, however, been already pointed out by the authors 
of that theory. For myself, I laid down Mr. Mivart’s book 
feeling that it dealt with the case temperately and thoughtfully, 
and was likely to be useful in bringing out certain difficulties 


302 ; PRESIDENT’S ADDRESS. 


clearly and philosophically. Its point of view is indeed identical 
with that propounded two years previously by Mr. Murphy, and 
summarised as follows in the preface to his work on ‘“ Habit 
and Intelligence :’’—‘‘I agree with Darwin in the belief that 
all species have been derived by descent with modification, pro- 
bably from one, certainly from a few, original germs: and I 
further agree with him in attaching great importance to ‘ Na- 
tural Selection among spontaneous variations,’ as part of the 
agency by which the modifications have been effected. But I 
altogether differ from him, in that I believe the wondrous facts 
of organic adaptation cannot have been produced by Natural 
Selection, or by any unintelligent agency whatever. * * * 
As on the subject of organizing intelligence I have come to a 
conelusion which is fundamentally opposed to that of Darwin, 
so on that of mental growth and intelligence I have come to a 
conclusion which is fundamentally opposed to that of the domi- 
nant psychological school in this country: I mean that school 
which was founded, as I believe, by Hartley, and to which Mill, 
Bain, and Herbert Spencer belong. The characteristic point of 
their theory is that they endeavour to account for the whole 
mental nature by the simple principle of the association of ideas, 
or, as I call it, of mental habit. I maintain, on the contrary, 
that in all mental intelligence, as in organizing intelligence, 
there is an element not derived from habit, and not resolvable 
into any unintelligent force whatever.’’* 

Works like those of Messrs. Murphy and Mivart are likely to 
be very beneficial in a direction quite apart from that we have 
hitherto considered. They show that it is possible to hold the 
idea of Creation by Law without being either atheist or infidel ; 
that in fact belief as to the limits of natural law need have 
nothing whatever to do with personal religion ; and we cannot 
but hail with pleasure any work which assists in banishing the 
suspicion and anxiety with which many devout and well mean- 
ing persons view the discussion of these topics. 

We sometimes hear it ascribed to those who hold the views 
expressed by the terms Continuity and Evolution, that they 


* Preface ‘‘ Habit and Intelligence,” p. vii. 
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suppose the Creator to have wound up the universe like a watch, 
and now to be standing at one side until it runs down without 
exercising any control whatever over its movements. This im- 
putation would, however, apply equally well to provinces of 
nature where the reign of Law is on all hands admitted. The 
exercise of a personal Will is not incompatible with the reign of 
universal Law ; Law is in fact only the expression of that Will, 
Nature only the garment of the ever-living God, or as Goethe 
expresses it,— 
What were the God who sat outside to scan 
The spheres that ‘neath his finger circling ran ? 
God dwells within, and moves the world and moulds, 
Himself and Nature in one form enfolds. * 
And again, Tennyson,— 
God is law, say the wise; O Soul, and let us rejoice, 
For if he thunder by law the thunder is yet His voice. 


Law is God say some: no God at all, says the fool ; 
For all we have power to see is a straight staff bent in a pool ; 


And the ear of man cannot hear, and the eye of man cannot see ; 
But if we could see and hear, this vision—were it not He ?+ 


And it is impossible to deny the influence of Law in the develop- 
ment and government either of the organic or inorganic creation. 
Without it there would henceforth be no ground whatever for 
scientific research : were we unable to predict unerringly the 
occurrence of certain consequences from certain causes, there 
would be no basis or use for experiment. 

The relation of the Creator to his works may, indeed, as to 
mode of operation, be a subject too recondite and obscure for our 
powers ; probably, in the present state of our knowledge, it is 
one for the exercise of faith rather than of sight. But as regards 
the ultimate result of scientific investigation, let us not give way 
to an unworthy fear: we have in very truth much reason for 
patient and even exultant hope, and we can but echo the words 
of the Laureate :— 


Let knowledge grow from more to more, 
But more of reverence in us dwell, 


* Goethe: Proem, ‘‘Gott und Welt.” ¢ Tennyson, ‘‘The Higher Pantheism.” 
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That mind and soul according well 

May make one music as before, 

But vaster. We are fools and slight ; 
We mock thee when we do not fear : 
But help thy foolish ones to bear ; 

Help thy vain worlds to bear thy light.* 


Tue Fretp Mertines for 1871 were arranged to be held as 


follows :— 


IVIEAGY, Wicks cine See SE IA OATS A Lintz Green. 

SHUNT Sp oscehantans wae cis ease Bywell. 

DULY ee acer arene eo Woodburn. 

AUGUST Ronee Pee en ee Cotherston. 
SEPTEMBER ........eeeeeeeees Wooler and Yetholm. 
OCTOBER A65.J90-2 seer sere St. Mary’s Island. 


Tue Treasurer’s report (see p. 307) was read and adopted. 


Tue following gentlemen were elected officers of the Club for 
the year 1871-72 :— 


Richard Howse, Esq. 
Albany Hancock, Esq. 


PRESIDENT. 


George Clayton Atkinson, Esq. 


Vick-PRESIDENTS. 
George Hodge, Esq. 
K. C. Robson, Esq. 


Ralph Carr, Esq. 

Rev. J. F. Bigge, M.A. 

D. Embleton, Esq., M.D. 
R. Ingham, Esq. 

Sir W. C. Trevelyan, Bart. 
T. Sopwith, Esq., F.R.S. 
Rowland Burdon, Ksq. 

Rev. H. B. Tristram, LL.D. 
George Wailes, Esq. 


Edward Charlton, Esq., M.D. 
Rev. G. C. Abbes, M.A. 

Rev. A. M. Norman, M.A. 
Rev. J. C. Bruce, LL.D. 
Rey. A. Bethune, M.A. 

K. J. J. Browell, Esq. 

Rev. R. F. Wheeler, M.A. 

G. 8. Brady, Esq., C.M.Z.S. 


* Tennyson: Proem, ‘‘ In Memoriam.” 
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TREASURER. 
Robert Y. Green. 


SECRETARIES. 


Thomas Thompson. | D. P. Morison. 


Loca SECRETARIES. 


Durham, John Booth. | Hexham, Rey. W. T. Shields. 
Morpeth, W. Creighton. 


- CoMMITTEE. 
Thomas Atthey. John Hancock. 
Joseph Blacklock. W. Maling. 
Thomas Blain. A. F. Marecco. 
James Clephan. G. H. Philipson, M.D. 
William Dinning. Joseph Watson, jun. 
D. O. Drewett. W. M. Wake. 

AUDITORS. 

J. S. Foster. | T. P. Barkas. 


Tue following gentlemen were elected members of the Tynn- 
stipe Naturauists’ Frexp Cuus during the year 1870-71 :— 


At the Anniversary Mrrtine, 1870:—Mr. A. EK. MeDonald, 
Newcastle. 


At the First Frrip Mrrtine :—Messrs. W. H. Atkinson and 
J. S. Metcalfe, Tynemouth; H. Clarke, jun., North Shields ; 
J. F. Brett, jun., W. Elsdon, G. A. Wilson, and Thos. Pattison, 
Neweastle; C. McShane, Peter Wood, John Dayis, Rev. — Hop- 
per, and Samuel Story, Sunderland; Wm. Cochrane, Gosforth ; 
Wm. Cummings, Middle Herrington ; John Shorthose, Hartford 
Bridge; Rey. J. J. Brown, Silksworth. 
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At the Szconp Firtp Meretine: Rev. Jos. Hunter, Messrs. 
T. Roberts, E. 8. Scorfield, and John Wilson, Newcastle; 8. S. 
Hodgson, Jas. Sibun, R. Liddle, M. J. Pittes, and W. T. Thir- 
kell, Sunderland ; H. R. Gerard, Gosforth; R. Fairbairn, Gates- 
head; Thomas Scott, South Shields; R. Matthews and 8S. W. 
Broadbent, South Hetton ; Robt. Kidd, J. P. Spencer, and Geo. 
A. Dodds, North Shields; Frank Livesay, Tynemouth ; Rev. D. 
M. Cust, Seaham Harbour. 


At the Turrp Fieup Merrtine :—Messrs. 8. H. Robson, W. 
Skelton, John Hutchinson and N. Cummings, Sunderland; C. 
J. R. Broughton, Seaton Burn; W. Hepple, Newcastle; Rey. 
W. M. Hitchcock, Whitburn. 


At the Fourth Fretp Mrerrine :—Messrs. Ernest Charlton, 
Hesleyside; W. 8. Fairbairn, Sunderland. 


At the Firra Fretp Mertine :—Messrs. Geo. Peile, Shotley 
Bridge ; James Coward, Gosforth. 


At the SrxtH Firrtp Mretine :—Messrs. J. H. Dale, Westoe ; 
John Porteous, Milton; Charles Gibson, North Shields. 
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XI.—Meteorological Report for 1870. Edited by the Rey. R. 
F,. WuHeEEtER, M.A. 


Tue editor of the Meteorological Report has again the privilege 
of thankfully acknowledging the support he has received in his 
labours, from the numerous staff of observers who so kindly year 
by year contribute the result of their observations to the Tyne- 
side Club. It is a subject of regret that the funds of the Club 
will not allow of a more extended report this year on this in- 
creasingly important branch of Natural Science. That fact must 
be an apology for many short comings which otherwise would 
be unpardonable. 


NOTES ON THE MONTH. 
January.— 


January commits the fault, and May bears the blame. 
—Old Proverb. 


Greenwich.—The weather at the beginning of the year was 
very mild, with frequent rain; the wind for the first few days 
was moderate from the west; it blew very strongly on the 7th 
and 8th of January from §8.W. This mild weather continued 
until the 17th; the average excess of temperature for this period 
being 63° daily. On the 18th there was a change, and from this 
date the predominating winds were easterly and northerly, but 
generally light, and very little rain fell. From the 18th to the 
30th the air was mostly dry and frequently very cold, the aver- 
age deficiency of daily temperature being 5°. 

The mean temperature of January was 38°3°, being 2° higher 
than the average of 99 years, lower than the corresponding tem- 
perature in 1869 by 2°8°, but higher than in 1868 by 1°. 

The daily range of temperature was 1° less than the average. 
The fall of rain was 0:4 inch in defect. 

During the first fifteen days of January the mean daily read- 
ings of the barometer, at the height of 160 feet above the level 
of the sea, were but with one exception below the average. 
50°45 inches, being the absolute maximum for the month, was 
reached on the 18th. From this period until the 30th the mean 
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daily reading continued above the average, on the 31st, how- 
ever, passing below. The absolute daily range during the month 
was 1°55 inches. 


Wallington.—Wet weather prevailed from the 1st to the 9th. 
The temperature was mild during that time, except a slight frost 
on the 6th. From the 10th to the 13th there were snow show- 
ers at intervals with much cold and piercing winds. From the 
16th to the 18th it was calm, but very foggy and showery. 
Sharp frosts from the 25th to the 50th. Frost was registered 
on nineteen nights. The greatest cold was on the 30th, when 
the thermometer fell to 11°. Snow fell to the depth of 8 inches 
from the 10th to the 13th. There was rain, sleet, or snow on 
twenty-one days. 


Wylam.—A dull gloomy month, scarcely any sunshine till the 
22nd, and then not much. Six days of successive white frost 
after the 25th. 

Barometer—Mean height (corrected to sea level), 29:942 ; 
highest, 380°685 on the 19th; lowest, 28-806 on the 8th. 

Thermometer—Mean of daily minimum, 31:03°; lowest, 19° 
on the 27th and 28th. Mean of daily maximum, 42°03°; high- 
est, 49° on the 5th. Mean of minimum and maximum, 36°58°. 
Mean of wet bulb, 33-07° at 8 a.m. ; of dry bulb, 34°63° at 8 a.m. 

Rainfall—1-55 inches on fifteen days; greatest fall 0°28 inch 
on the 8th. 

Mean height of river at Wylam Bridge, 3°92 feet; highest, 
11 feet on the 8th. Wind—W., 10° S. 


Acklam, near Middlesbro’.—The last week in January was 
marked by the prevalence of dry frosts, from which vegetation 
suffered greatly. 


Lunar Hatos were seen at Wallington on the 9th and 14th; 
at Sunderland on the 7th, 14th, and 15th. Sonar Hatos were 
seen at Wallington on the 13th; at Sunderland on the 6th and 
14th. Auvror® Bornazs were seen at Wallington on the 3rd, 
8th, and 28th; at Dyke Head, near Elsdon, on the 28th, 29th, 
and 380th; at Cresswell on the 27th; at Sunderland on the 8rd, 
4th, 7th, and 80th; at Darlington on the 8th; at Durham on- 
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the 8rd and 8th. THunpER was heard, but LigHtNninG was not 
seen, at Cresswell on the 4th. Har fell at Byrness on the 31st ; 
at Wallington on the 19th; at Acklam, near Middlesbro’, on tho 
20th and 21st. Snow or Suret fell at Byrness on the 11th, 12th, 
and 81st; at Otterburn on the 13th; at Wallington on the 4th, 
11th, 12th, 18th, and 25th; at Dyke Head, near Elsdon, on the 
11th and 12th; at Rothbury on the 12th; at Cresswell on the 
20th ; at Seaham on the 17th and 19th; at Greta Bridge on the 
llth, 15th, 20th, and 28rd; at Acklam, near Middlesbro’, on 
the 11th; at Gainford on the 12th. 


February.— 
All the months in the year 


Curse a fair Februeer. 
—Old Proverb. 


Greenwich.— The beginning of February was mild. The aver- 
age excess of temperature from the 1st to the 8th was 4° daily. 
On the 9th a complete change took place, and for five or six 
days the cold was.excessively severe. This period of low tem- 
perature prevailed until the 25th, during which period the aver- 
age deficiency of daily temperature was as much as 73°. Six 
warm days followed with an average excess of daily temperature 
to the amount of 8}°. 

During February scarcely any movements in the barometer 
worthy of note occurred. The mean daily readings were slightly 
below the average from the 2nd to the 9th, above from the 10th 
to the 17th, and again below from the 18th to the 28th, with the 
exception of the 20th. The absolute range of reading during the 
month was 1:00 inch. 

The mean temperature of the month was 36°2°, being 2°3° 
lower than the average of 99 years, and lower than the corres- 
ponding temperatures in any year since 1864, when 36-0° was 
recorded. The fall of rain was 1:1 inches below the average. 


Wallington.—The weather was very changeable, and more 
severe and dull than in January. Snow or rain fell on twenty- 
four days. Frost was registered on twenty-two nights. The 
lowest temperature recorded was 17° on the 10th. 
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Heavy fall of snow on the 14th in the northern part of North- 
umberland. The trains were delayed at Belford for two hours 
and a half by snow drift. é 


North Sunderland.—A remarkably dull cold month. Heavy 
snow storms, and constant wet or mist. The sun was scarcely 
seen. Snow or rain on twenty-five days. 


Wylam.—A changeable severe month. A curious atmosphe- 
ric wave commenced to rise from 29°578 on the 7th, to 80°511 
on the 12th, and then to fall, with slight fluctuations, to 29-108 
on the 24th. 

Barometer—Mean height, 29°873; highest, 30°607 on the 
12th ; lowest, 29°140 on the 26th. 

Thermometer—Mean of daily minimum, 30°65°; lowest, 22° 
on the 10th. Mean of daily maximum, 41°36°; highest, 48° on 
the 6th. Mean of minimum and maximum, 36°02°. Mean of 
wet bulb, 33°25°; of dry bulb, 34°75°. 

Fall on seventeen days, viz., rain, 0°80 inch; melted snow, 
1:14 inches, = 1-94 inches; greatest fall 0°30 inch on the 9th. 

Mean height of river, 2°83 feet; highest, 10 feet on the 28th. 
Wind—W., 14° N. 


Lunar Hatos were seen at Sunderland on the 11th; at Dar- 
lington on the 10th. Sonar Hazos were seen at Wallington on 
the Ist, 4th, and 25th; at Sunderland on the 4th, 11th, 15th, 
19th, 20th, 21st, 26th, and 28th. Avurorm BorEraLEs were seen 
at Dyke Head, near Elsdon, on the 12th; at Sunderland on the 
7th and 22nd. THunpDER was heard, but Licutnine was not 
seen, at Rothbury, on the 1st. Harm fell at Byrness on the 14th ; 
at Acklam, near Middlesbro’, on the 23rd and 24th. Snow or 
Suext fell at Byrness on the 11th, 12th, 13th, 16th, 18th, 21st, 
23rd, 24th, 25th, 26th, and 27th; at Otterburn on the 10th, 
15th, 17th, and 28th ; at Wallington on the 7th, 8th, 10th, 11th, 
12th, 18th, 16th, 17th, 18th, 21st, 23rd, 25th, and 27th; at Aln- 
wick on the 8th, 18th, 18th, 21st, 28rd, 24th, 26th, and 27th; 
at Dyke Head, near Elsdon, on the 9th and 24th; at Rothbury 
on the 8th, 17th, and 24th; at Cresswell on the 8th, 11th, 28rd, 
and 24th; at Shotley Bridge on the 21st; at Whitley on the 
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10th-18th, 17th, 24th, and 26th; at Seaham on the 10th—14th, 
16th, 20th, and 22nd; at Greta Bridge on the 8th—12th, 21st, 
23rd, 26th, and 27th; at Darlington on the 12th, 21st, and 24th; 
at Acklam, near Middlesbro’, on the 16th, 17th, 18th, and 21st ; 
at Gainford on the 8th, 12th, and 21st. 


March.— 
Worse than the sun in March 


This praise doth nourish agues. 
—Shakspeare. 

Greenwich.—From the 4th of March, with the exception of 
the three days, the 16th, 17th, and 18th, the temperature was 
low, and the weather very cold for the season. The deficiency 
of temperature daily from March the 4th to the 15th was 382°, 
the excess for the three days, the 16th, 17th, and 18th, was 63°, 
and the deficiency to the end of the quarter, from the 19th, was 
54° daily. Upon the whole quarter of ninety days the deficiency 
of temperature averaged 1° daily. 

During the first three days in March the readings of the baro- 
meter remained steadily at 29-4 inches. On the 4th, however, 
a rise set in and reached its maximum, 30°22 inches on the 6th. 
This was followed by a steady fall to 29-51 inches on the 12th. 
Increasing readings were then recorded, and 30°29 inches was 
reached on the 19th. From the 20th to the end of the month 
the readings were generally high, the absolute maximum for the 
month, 80°30 inches, occurring on the 28th. The absolute range 
of reading during March was 0:98 inch. 

The mean temperature of March was 39-6°, being 1:3° lower 
than the average of 99 years, higher than in 1869 by 2°1°, lower 
than in 1868 by 4°4°, and higher than in 1867, when 37°7° was 
registered. The fall of rain was 0°5 inch in excess. 


Wallington.—Like the two former months of the year this was 
marked by a continuance of severe cold. Frost was registered 
on fourteen days. The two lowest readings were on the 27th 
and 28th, when the thermometer fell to 20°. The low tempera- 
ture retarded vegetation considerably, and the grass made no 
growth. The wind was comparatively light for March. 


BY THE REV. R. F. WHEELER, M.A. 313 


North Sunderland.—Another dull cold month. Continued ab- 
sence of sun. Very heavy gales from north on the 11th and 
12th, and 22nd and 28rd. Rain on seventeen days. 


' Wylam.—A cold disagreeable month, with much east wind. 

Barometer—Mean height, 30°033 ; highest, 30°578 on the 6th; 
lowest, 29°180 on the Ist. 

Thermometer—Mean of daily minimum, 30°65°; lowest, 24° 
on the 27th. Mean of daily maximum, 41:36°; highest, 58° on 
the 20th and 81st. Mean of minimum and maximum, 36:01°. 
Mean of wet bulb, 86°03°; of dry bulb, 37°85°. 

Fall on seventeen days, viz., rain, 0°80 inch; melted snow, 
1:14 inches, = 1-94 inches; greatest fall, 0°35 inch on the 22nd. 

Mean height of river, 2°7 feet; highest, 3°5 feet on the 2nd, 
drd, 4th, and 5th. Wind—N., 3° E. 

Whitley.—Cold bleak month. Vegetation made no progress. 

Lunar Hatos were seen at Wallington on the 7th, 8th, and 
14th; at Sunderland on the 9th. Sonzar Hanos were seen at 
Sunderland on the Ist, 5th, 14th, and 80th. Aurorm BorEaLes 
were seen at Wallington on the Ist, 20th, and 380th; at Roth- 
bury on the 13th and 22nd; at Sunderland on the 4th, 22nd, 
and 26th; at Neweastle-on-Tyne on the 22nd; at Durham on 
the 20th and 22nd. Har fell at Wallington on the 11th and 
21st; at Shotley Bridge on the 25th and 26th. Snow or SLEET 
- fell at Byrness on the 14th; at Wallington on the 2nd, 8rd, 
12th, 14th, 21st, 22nd, 23rd—27th ; at Alnwick on the 15th, 
22nd, 25th, and 26th; at Cresswell on the 22nd; at Shotley 
Bridge on the 21st; at Whitley on the 3rd, 11th, 22nd, and 
25th ; at Seaham on the 11th, 22nd, and 25th; at Greta Bridge 
on the 3rd, 21st, and 26th; at Darlington on the 22nd, 24th-— 
27th ; at Acklam, near Middlesbro’, on the 3rd, 14th, 15th, and 
26th. 

The estimated population of the largest towns in Northumber- 
land and Durham, and the respective death-rates for the first 
quarter of 1870 were as follows :-— 


Estimated Persons to Annual rate to 
Population. an acre. Deaths. 1000 living. 
PNG W.CAStIGtaesca.s cc ontee ce secre: 183,367 25-0 894 30°4 


SUM ERLAINC yates «otis wneent eee 100,979 30° 551 PANE) 9. 
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Estimated Persons to Annual rate to 
South Shield avi fee Population. an acre. Deaths. 1000 living. 
South Shields unicipal | : 
Boundaries) ............ ) TOES) auieae 376 a 
Gateshead (ditto).............+. 44,405 eee 302 27°2 
Tynemouth (ditto) ............ AO;599)) sy ain 229 22°6 
April.— 


April rain is worth David’s chariot. 
—French Proverb. 


Greenwich.—The bleak cold weather at the end of March con- 
tinued to the 5th of April. On the 6th the weather underwent 
a favourable change, and the temperature of the air until the 
26th was high. The average excess was 53° daily. On two of 
these days, the 20th and 21st, the excess was as large as 16° 
and 13° respectively. On the 27th the weather became change- 
able; the wind was mostly N.W. The average of temperature 
was 5° daily from April 27th to May 11th. 

The mean daily readings of the barometer during the month 
of April were with few exceptions above the average, the excep- 
tions occurring on the 8th, 9th, 10th, and 30th. From the 17th 
to the 29th the readings were generally close to 80 inches. The 
absolute range was 1:04 inches. 

The mean temperature of April was 489°, being 2°9° higher 
than the average of 99 years, lower than in 1869 by 1:4°, but 
higher than in 1868 by 0°8°. 

The fall of rain in April was 0-27 of an inch; back to the year 
1815 there were three instances only in which the fall was less 
in April, viz., 1817, 1840, and 1855, in each of which month the 
fall was 0-1 inch only. 


Wallington.—The first week was dry, clear, and fine, with 
slight frost during the nights. A remarkable thunderstorm oc- 
eurred on the 9th, about 11 a.m.; wind N.W. It was so dark 
for about half an hour that all in-door work was stopped. At 
Capheaton there was a heavy fall of hail; at Cambo hail and 
rain. Milder weather commenced on the 10th, and continued 
to the end of the month. Rain fell on eleven days. Frost was 
registered on twelve mornings. The lowest reading of the ther- 
mometer was 25° on the 3rd; the highest 70° on the 17th and 
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20th. Average of the month 45°. There was a very favourable 
contrast between April 1870, and April 1869, in reference to the 
effects of frost on vegetation. Nothing was injured in 1870. 


North Sunderland.—A dry seasonable month, though cold at 
nights, with sudden variations in temperature, especially about 
the 25th and 28th. Rain on nine days. 


Wylam.—aA fine month with a good deal of wind, especially 
towards the end. 

Barometer—Mean height, 30-035; highest, 30:477 on the 3rd ; 
lowest, 29°347 on the 9th. 

Thermometer—Mean of daily minimum, 38°57°; lowest, 29° 
on the 3rd, 5th, and 6th. Mean of daily maximum, 58°63°; 
highest, 74° on the 21st. Mean of minimum and maximum, 
48°60°. Mean of wet bulb, 41°37°; of dry bulb, 44°82°. 

Rainfall on five days, viz., 1:01 inches. 

Mean height of river, 17 feet; highest, 2°2 feet on the 11th, 
12th, and 13th. Wind—W., 3° S. 


Whitley.—Unusually dry month. Much wind during the last 
fortnight. Vegetation very backward. 


Lunar Hatos were seen at Wallington on the 11th, 12th, and 
13th ; at Sedgefield on the 11th; at Sunderland on the 11th and 
13th; at Darlington on the 12th. Sonar Hatos were seen at 
Byrness on the 10th; at Wallington on the 13th, 14th, and 
21st; at Sunderland on the 2nd, 8th, 10th, 12th, 13th, 15th, 
17th, 20th, 21st, and 23rd. Auvrorm BormrALES were seen at 
Byrness on the 5th; at Wallington on the 28th; at Cresswell 
on the 22nd; at Sunderland on the 5th, 21st, 22nd, 25th, and 
28th; at Greta Bridge on the 19th; at Newcastle-on-Tyne on 
the 26th; at Durham on the 21st and 22nd. Har fell at Byr- 
ness on the 10th and 30th; at Wallington on the 27th; at 
Rothbury on the 8rd; at Cresswell on the 11th and 27th; at 
Acklam, near Middlesbro’, on the 28th. Snow or Steer fell at 
Wallington on the 26th; at Rothbury on the 27th—29th; at 
Cresswell on the 27th; at Sunderland on the 28th; at Gainford 
on the 28th. 
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May.— 
A dry May and a dripping June 


Bring all things into tune. 
—Bedfordshire Proverb. 


Greenwich.—The cloudy cold harsh weather which charac- 
terised the end of April changed on the 12th of May to very fine 
and warm with an abundance of sunshine, and the weather con- 
tinued very summer like until the end of the month. 

The fall of the barometer, which commenced at the end of 
April, reached its minimum, 29°87 inches, at noon on the Ist of 
May, and increasing values were recorded until the 8th. These 
movements were succeeded by a decrease to 29-20 inches on the 
11th, and another increase to 30°12 inches on the 18th. From 
the 19th the mean daily values were generally high, and with 
the exception of the 30th and 31st, continually above the aver- 
age. The absolute range of readings durmg May was 1:09 
inches. 

The mean temperature of May was 53°4°, being 0°8° higher 
than the average of 99 years, higher than in 1869 by 2:0°, lower 
than in 1868 by 3°9°, and the same as the corresponding value 
in 1867. 

The fall of rain was 0°47 inch: in 1833 it was 0-2 inch: in 
1844 and 1848 it was 0:4 inch; and there are no other instances 
of less falls back to 1815. 


Wallington.—The first week was cold, with slight frosts at 
night. After that the weather was warm and very favourable 
to vegetation. The warmest days were the 26th and 27th, when 
73° and 70° were marked. The lowest reading was on the 4th, 
28°. Slight frost on six nights. 


Wylam.—A very fine month, with a good deal of wind. 

Barometer —Mean height, 29°904; highest, 30°332 on the 
25th; lowest, 20:070 on the 12th. 

Thermometer—Mean of daily minimum, 43°35°; lowest, 34° 
on the 10th. Mean of daily maximum, 61°84; highest, 74° on 
the 30th. Mean of minimum and maximum, 52°59°. Mean of 
wet bulb, 46°48°; of dry bulb, 50-02. 
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Rainfall on seven days, viz., 0°72 inch; greatest fall 0°30 
inch on the 12th. 

Mean height of river, 2 feet; highest, 2°8 feet on the 12th, 
13th, 14th, and 15th. Wind—S.W., 10° N. 


Acklam, near Middlesbro’.—A very trying month for vegeta- 
tion. The wheat was looking well at the close of the month, 
though rather thm. Turnips and potatoes had made little pro- 
gress owing to the want of rain. There was much wind during 
the month. Hot sunshine during the day, and often cold frosts 
at night. 


Sorar Hazos were seen at Wallington on the 19th; at Sun- 
derland on the 4th, 12th, 14th, 18th, 24th, 28th, and 29th. 
Avrora Bormauis was seen at Greta Bridge on the 19th. 
THUNDERSTORM occurred at Neweastle-on-Tyne on the Ist. 
THUNDER was heard, but Licutnine was not seen, at Walling- 
ton on the 20th and 22nd; at Cresswell on the 29th; at Sedge- 
field on the Ist; at Seaham on the 30th. Harm fell at Byrness 
on the 1st; at Wallington on the 2nd; at Cresswell on the Ist ; 
at Shotley Bridge on the Ist. Snow or Sueer fell at Byrness 
on the 2nd; at Wallington on the 8rd; at Dyke Head, near Els- 
don, on the 2nd. 


June.— 
If St. Vitus’ day be rainy weather, 
It will-vain for thirty days together. 
—Old Proverb. 


Greenwich.—The weather up to June 22nd was summer like 
with very little rain. On the 23rd the weather became cold and 
changeable. The average daily deficiency of temperature from 
June the 23rd to the 80th was 34°. 

Upon the whole quarter the periods of warm weather being 
of longer duration than those of cold, there was an excess of 
temperature amounting to 1:4° daily. The temperature rose to 
90-2° on the 22nd. In June, 1846, the highest temperature ob- 
served was 91°1°, in 1857 92°7°, and in 1858 94:5°. 

The mean daily readings of the barometer during June were 
generally high, there being only six days on which the mean 
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was in defect of the average. The absolute maximum for the 
month was 80°37 inches; the absolute minimum 29-55 inches ; 
and the range of reading 0°82 inches. 

The mean temperature of June was 60°9°, being 2°7° higher 
than the average of 99 years, higher by 5°6° than in 1869, lower 
than in 1868 by 11°, higher than in 1867 by 2°8, and the same 
as in 1866. The fall of rain was 0°39 inch, and there is only 
one instance of a smaller fall, viz., in 1849, when it was 0°3 
inch. 

Wallington.—The month was marked by fine growing wea- 
ther, with frequent showers of rain. Vegetation generally ad- 
vanced rapidly. Rain fell on fourteen days. The 6th was the 
warmest day, 80°. The lowest night temperature recorded was 
on the 28th, 34°. Mean of month, 54°4°. 


Whitley.—A very good mirage was seen on the 23rd about 
7 P.M. 


Wylam.—A very fine month. 

Barometer—Mean height, 29:979; highest, 30°605 on the 6th; 
lowest, 29°478 on the 11th. 

Thermometer—Mean of daily minimum, 48:20°; lowest, 38° 
on the 28th. Mean of daily maximum, 67:23°; highest, 79° on 
the 22nd. Mean of minimum and maximum, 57°72°. Mean of 
wet bulb, 53°83°; of dry bulb, 57-67°. 

Rainfall on twelve days, viz., 1°40 inches; greatest fall, 0°58 
inch on the 25th. 

Mean height of river, 1°57 feet; highest, 2°5 feet on the 2nd. 
Wind—W. 

Acklam, near Middlesbro’.—The commencement of the month 
was marked by hot days and cold nights—very trying to vege- 
tation. 

A Lunar Hato was seen at Sunderland on the 11th. Sonar 
Hatos were seen at Sunderland on the 2nd, 6th, 10th, 11th, 
18th, 15th, 18th, and 30th. TaunpErR was heard, but Liext- 
NING was not seen, at Wallington on the 17th, 24th, 29th, and 
20th; at Rothbury on the 28rd; at Gainford on the 9th. Txun- 
DERSTORMS occurred at Byrness on the 28rd; at Wallington on 


ene 
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the 28rd; at Dyke Head, near Elsdon, on the 28rd; at Roth- 
bury on the 8th and 29th; at Cresswell on the 17th and 24th; 
at Whitley on the 16th; at Gainford on the 16th; at Sedgefield 
on the 16th; at Seaham on the 24th; at Sunderland on the 
17th and 24th; at Greta Bridge on the 16th; at Darlington on 
the 16th and 24th. Hain fell at Byrness on the 10th, 11th, and 
23rd; at Wallington on the 28rd; at Whitley on the 10th; at 
Seaham on the 24th. 

The mortality was below the average during the second quar- 
ter of 1870 in the Northern Counties. It was at the annual 
rate of 20°84. The total deaths from scarlet fever were 248, 
from fever 256. Stockton and Auckland suffered severely. 

The estimated population of the largest towns in Northumber- 
land and Durham, and the respective death-rates for the second 
quarter of 1870, was as follows :— 


Estimated Persons to Annual rate to 
Population. an acre. Deaths. 1000 living. 

INewicastleyescweeeedecneselecsce ct os 133,367 25-0 720 21°6 
Sumdenlan dia s.cemesec cise see sett 100,979 30°5 427 16°9 
South Shields (Municipal | ; 

Boundaries) ............ j Co hat Be aaa one Lae 
Gateshead (ditto)............... SARA RIE a2: 257 23°2 
Tynemouth (ditto) ............ A099 ly weleelids 229 22°6 
July.— 


No tempest good July, 
Lest corn come off blue by (mildew). 
—Old Proverb. 


Greenwich.—The weather was cold until July the 8rd. On 
the 4th it changed to warm and fine with light westerly winds. 
This change of weather exercised a great influence on the grow- 
ing crops, which up to this time were in a doubtful condition. 
Harvest operations began in the Southern Counties in the third 
week in July, and extended into the Midland Counties by the 
end of the month. 

The readings of the barometer during July were very steady 
throughout the month; the highest readings being 30-13 inch, 
and the lowest 29°50 inch. From the 1st to the 16th the mean 
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‘daily readings were generally below, and from the 17th to the 
d0th above the average. 

The mean temperature of July was 65°4°, being 3:9 higher 
than the average of 99 years, higher than the corresponding 
temperature in 1869 by 0-9°, lower than 1868 by 2:1, but higher 
than in any of the preceding years back to 1859. The fall of 
rain was 0-6 inch in defect. 


Wallington.—Showery from the 1st to the 9th, but hot and 
dry ffom that time until the end of the month. The hay was 
all secured in fine condition, although the crops in most cases 
were below the average. The warmest days were the 10th and 
23rd, when 81° and 88° were recorded. The coldest day was 
the 2nd, when 40° was registered. 


Whitley.—A warm month up to St. Anne’s day, the 26th. 
On that day the wind changed to N., and dull and cold weather 
prevailed to the close. 


Wylam.—A very fine warm month, the temperature reaching 
its climax on the 24th, when it was 88°. Soon after that day 
some heavy thunderstorms occurred in the south and other parts 
of England, and the temperature fell till the end of the month, 
the wind changing from W. to N.E. on and after the 24th. 
There was scarcely any rain after the 4th, and it was much 
wanted. 

Barometer—Mean height, 29-914; highest, 30-257 on the 
28th ; lowest, 29°587 on the 12th. 

Thermometer—Mean of daily minimum, 52°58°; lowest, 45° 
on the 2nd. Mean of daily maximum, 71-:90°; highest, 88° on 7 
the 24th. Mean of minimum and maximum, 62°24°. Mean of 
wet bulb, 57:07°; of dry bulb, 61:76°. 

’ Rainfall on five days, viz., 0°63 inch; greatest fall 0°26 ine 
on the Ist. 

Mean height of river, 1°48 feet; highest, 2°4 feet on the 4th. 
Wind—W., 22° N. 


Acklam, near Middlesbro’.—The hay harvest was general by 
the end of the first week. Hot days and cold nights charac- 
terised the weather until the end of July. 
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Sotar Hatos were seen at Byrness on the 3rd; at Wallington 


on the 15th and 25th; at Sunderland on the 4th, 5th, 7th, 8th, 
22nd, and 25th. Liautnine was seen, but THUNDER was not 
heard, at Sunderland on the 16th; at Allenheads on the 15th 
and 21st; at Bywell on the 15th; at North Shields on the 15th. 
THUNDER was heard, but Licurnine was not seen, at Byrness 
on the 9th and 10th; at Wallington on the 1st; at Bywell on 
the 1st; at Allenheads on the Ist and 10th; at Cresswell on the 
10th and 14th; at Sedgefield on the 10th; at Sunderland on 
the 10th. THunpERSToRMs occurred at Wallington on the 9th 
and 15th; at Alnwick on the 10th; at Rothbury on the 16th; 
at Whitley on the 15th; at Darlington on the 9th. 


August.— 
Dry August and warm 


Doth harvest no harm. 
— Old Proverb. 


Greenwich.—The weather was fine and warm up to the 18th. 
On the 19th the temperature passed below the average, and it 
continued generally low until the end of the month. 

The mean temperature of August was 61:1°, being 0:4° higher 
than the average of 99 years, higher than in 1869 by 0:3°, but 
lower than in 1868 by 2:°5°. 

The change in the readings of the barometer was very small, 
the absolute range being only 0:86 inch. The minimum reading 
- for the month was 29-26 inches on the 28th. The mean daily 
values were in excess of the average from the 8th to the 17th, 
but generally in defect on the remaining days of the month. 

The fall of rain was 0:4 inch in defect. 


Wallington.—The month was marked by continued high tem- 
perature. The 11th and 12th were the warmest days, 80°5° 
and 80°. On twelve days between the 1st and 18th a tempera- 
ture of between 70° and 80° was registered. The lowest mini- 
mum reading was on the 16th, 37°. Rain fell on fourteen days. 


Wylam.—Fine fresh breezy month. 
Barometer—Not observed during the remainder of the year, 
an imperfect instrument being used. 


4 
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Thermometer—Mean of daily minimum, 48°63°; lowest, 41° 
on the 27th and 80th. Mean of daily maximum, 69:03°; highest, 
79° on the 7th. Mean of minimum and maximum, 58°83°. Mean 
of wet bulb, 54:05°; of dry bulb, 57:45°. 

Rainfall on eight days, viz., 2°39 inches; greatest fall, 1°30 
inches on the 18th. 

Mean height of river, 1:10 feet; highest, 1:2 feet on the 1st. 
Wind—N.E., 3° N. 

Acklam, near Middlesbro’.—The beginning of the month was 
marked by hot days and cold nights. The appearance of rain at 
times was very promising, but the performance fell short. Har- 
vest was general about the 12th of the month. Dull foggy wea- 
ther was prevalent about that time, which proved refreshing to 
vegetation. Many garden crops such as beet, carrots, &., had 
previously had the leaves flat on the ground and withered for 
want of moisture. Showers towards the close of the month. 


Seaham.—On the 10th the sun was so hot that it scorched 
many flowers in the borders, such as asters and hollyhocks. 
The flowers shaded by leaves escaped. It was an occurrence 
without precedent in this locality. 


A Sortar Hato was seen at Wallington on August the Ist. 
Avror® BorEALes were seen at Otterburn on the 25th; at Dur- 
ham on the 20th. Ligutrnine was seen, but THuNDER was not 
heard, at Wallington on the 4th and 26th, at Allenheads on the 
4th; at North Shields on the 18th. THuNnDER was heard, but 
LigHTNING was not seen, at Otterburn on the 4th and 17th; 
at Wallington on the 17th; at Allenheads on the Ist and 17th; 
at North Shields on the 17th. THunpERstorms occurred at Wal- 
lington on the 5th and 6th; at Alnwick on the 17th; at Cress- 
well on the 5th and 17th; at Darlington on the 5th; at Acklam, 
near Middlesbro’, on the 29th; at Allenheads and Bywell on 
the 5th; at North Shields on the 29th. Har fell at Cresswell 
and at Whitley on the 29th. 


2 . 
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September. 


September dries up wells or breaks down bridges. 
—Old Proverb. 


Greenwich.—The temperature was low but the weather was 
fine and frequently nearly cloudless. This was particularly the 
case during the last ten days of the quarter. The deficiency of 
temperature below the average in the forty-three days ending 
September 30th was rather more than 1} daily. 

Upon the whole quarter, the period of warm weather having 
been more above the average than the period of cold was below, 
there was an excess of temperature of little less on the average 
of 1° daily. 

The readings of the barometer at the beginning of September 
were about 29-7 inches, and a depression, followed by a rise of 
the same value, occurred during the 2nd, drd, and 4th. A more 
decided fall commenced on the 4th and lasted till the 7th, when 
29-16 inches was recorded. An increase then occurred, and on 
the 15th the readings passed above 80 inches, and remained in 
excess of that value during the remainder of the month. 

The mean daily reading was 29°91 inches, and the absolute 
range was 1:21 inches. 

The mean temperature was 55°7°, being 0°8° lower than the 
average of 99 years, and lower than in any year back to 1863 
when 53-7 was recorded. The rainfall was 0°8 inch in defect. 


A very fine display of the Aurora Borealis was seen at almost 
all stations on September the 24th. It was reported from all 
parts of the country from Guernsey to the Scotch border. 


Wallington.—A remarkably fine autumn month with a plenti- 
ful supply of rain. Vegetation of all kinds advanced well. The 
highest maximum temperature was on the 26th, 28th, and 29th, 
when 70° was registered on each day. The lowest minimum 
reading was 30° on the 9th. 


Whitley.—Fine month on the whole. Very windy from the 
4th to the 11th. On the 24th and 25th two very fine displays 
of the Aurora Borealis. 


| 
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Wylam.—A very fine month. 

Thermometer—Mean of daily minimum, 44°49°; lowest, 33° 
on the 15th. Mean of daily maximum, 65°73°; highest, 73° on 
the 27th. Mean of minimum and maximum, 55°11°. The wet 
and dry bulb thermometers were accidentally broken. 

Rainfall on eleven days, viz., 1:07 inches; greatest fall, 0°30 
inch on the 8rd. . 

Mean height of river, 1-3 feet. Wind—W., 11° S. 

Acklam, near Middlesbro’.—During the first few days of Sep- 
tember the weather was variable. From the middle of the month 
sharp frosty mornings and bright sunny days prevailed. There 
were two unusually fine displays of the Aurora Borealis at the 
end of the month. 

Seaham.—This month was remarkable on account of the pe- 
culiar changes of the wind. Almost daily the wind has changed 
about noon to the east, which made the after part of the day 
cold. 

Lunar Hatos were seen at Wallington on the 10th and 11th; 
at Sunderland on the 12th. Sonar Hatos were seen at Walling- 
ton on the 10th and 14th; at Sunderland on the 2nd, 3rd, 4th, 
6th, 13th, and 20th. Avrorm BorEauzs were seen at Walling- 
ton on the 4th, 24th, and 25th; at Alnwick on the 24th and 
25th ; at Cresswell on the 24th; at Whitley on the 3rd, 28rd, 
and 24th; at North Shields on the 8rd, 24th, and 25th ; at Gain- 
ford on the 24th and 25th; at Sedgefield on the 24th and 25th; 
at Sunderland on the 18th, 24th, and 25th; at Greta Bridge on 
the 23rd; at Darlington on the 24th; at Newcastle-on-Tyne on 
the 8rd, 7th, and 11th; at Durham on the 3rd, 15th, 24th, and 
25th. THunpER was heard, but Licurnine was not seen, at 
Sunderland and Allenheads on the 6th. THuNnDERSToRMS oc- 
curred at Wallington, Alnwick, and Cresswell on the 6th; at 
Whitley on the 6th and 13th. 

The usual table showing the death-rate for the largest towns 
in Northumberland and Durham is subjoined :— 


Estimated Persons Annual rate to 
Population. to an acre. Deaths. 1000 living. 
Newcastle-on-Tyne soooaaa00no4 133,367 25:0 853 25°6 


Sunderland ............seesee00s 100,979 30°5 505 20:0 
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Estimated Persons Annual rate to 

Population. to an acre. Deaths. 1000 living. 
Somnmomields: 2.2... cece G85 514s iy ecrac 446 26°0 
RE ALESMOAG! £255. cide 4 tceoesetlealieds 44,405  ——sesaee 294 26°5 
Tynemouth .......cc.cseceesree OE coccee 256 25°2 


October.— 
A good nut year, a good corn year. 


—Old Proverb) 


Greenwich.—During the month of October there were con- 
stant alternations of temperature ; for two or three days toge- 
ther it was in excess of the average, and for two or three days 
in defect. On the whole month there was a deficiency averag- 
ing 3° daily. 

The mean temperature was 49°8°, being 9:1° higher than the 
average of 99 years, higher than the corresponding values in 
1869, 1868, and 1867, but lower than in any previous year back 
to 1854, when 49°4° was recorded. 

During the first few days of the month of October the read- 
ings of the barometer were generally high, and the mean daily 
values above the average, but after the 7th low readings were 
recorded, and the mean daily values were in defect of the aver- 
age. The range of pressure was 1°65 inches. The fall of rain 
was 0°5 inch in excess. 


Wallington.—Dry weather up to the 5th. Fine mild month 
throughout, with only a few stormy days. Rain fell on twenty- 
three days. The highest maximum temperature was on the 4th, 
64°. The lowest minimum on the 5th, 28°. 


North Sunderland.—The barometrical variations were very 
great. There were several displays of the Aurora Borealis, es- 
pecially magnificent on the 25th. Rain on seventeen days. 


Wylam.—A very changeable month, but fine on the whole. 
On the 24th a very fine display of Aurora Borealis, seen all over 
England, and in North America, and again on the 25th, the 
streams of light springing very much from the §.K. and S., and 
concentrating in streaks of white, sometimes tinged with rose 


Se eeeeeeEeeeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeeEeEeeeEeEeee—eeeeeeeeee 
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colour, a little to the S. of the zenith; the last display lasted 
from 6 p.m. till 10 p.m. 

Thermometer—Mean of daily minimum, 38°87°; lowest, 31° 
on the 15th. Mean of daily maximum, 55°71°; highest, 68° on 
Ist and 2nd. Mean of minimum and maximum, 47:29°. The 
wet and dry bulb instruments not replaced till the 11th. 

Rainfall on twenty-two days, viz., 4°81 inches; greatest fall, 
1°52 inches on the 9th. 

Mean height of river, 2°5 feet; highest, 5-5 feet on the 10th. 
Wind—W., 10° N. 


Acklam, near Middlesbro’.—October began with foggy nights 
and hot bright days. Magnificent display of Aurora Borealis on 
the 24th and 25th. Daisies and dandelions were well out in 
bloom. The farmers were very busy at the end of the month 
with potato harvest and wheat sowing. 


Lunar Hatos were seen at Wallington on the 13th ; at Whitley 
on the 13th; at Sedgefield on the 9th and 13th; at Sunderland 
on the 13th; at Darlington on the 13th. Sorar Hatos were 
seen at Sunderland on the 18th, 15th, 16th, 18th, 21st, 27th, 
and 8lst. Aurorm BorEALEs were seen at Otterburn on the 
22nd, 24th, and 25th; at Wallington on the 14th, 20th, 24th, 
25th, and 28th; at Alnwick on the 24th and 25th; at Rothbury 
on the 6th, 24th, and 25th; at Cresswell on the 24th and 25th ; 
at North Shields on the 24th and 25th; at Sedgefield on the 
24th and 25th; at Sunderland on the 19th, 24th, and 25th; at 
Greta Bridge on the 24th and 25th; at Darlington on the 24th 
and 25th; at Newcastle-on-Tyne on the 10th, 14th, 20th, 24th, 
and 25th ; at Durham on the Ist, 14th, 24th, and 25th; at Gain- > 
ford on the 24th and 25th. Licurnine was seen, but THuNDER 
was not heard, at Wallington on the 26th and 27th; at Allen- 
heads on the 1st and 26th. THUNDERSTORMS occurred at Seaham 
on the 26th; at Sunderland on the 26th. Harm fell at Walling- 
ton on the 9th; at Alnwick on the 9th; at Whitley on the 26th; 
at Seaham on the 9th. Snow or Sizer fell at Wallington on the 
9th ; at Gainford on the 9th. 
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November .— 
Expect St. Martin’s summer. 


—Shakspeare. 


Greenwich.—On November the 1st a cold period set in and 
continued till the 19th. The average daily deficiency of tempe- 
rature for this period amounted to 43°. This was followed by 
another period of ten warm days, the daily excess of temperature 
being 43° nearly. 

The temperature of November was 41°5°, being 0-9° lower 
than the average of 99 years, lower in 1869 by 1°5°, but the 
same as in 1868. 

From the 1st of November to the 15th a steady fall of the 
barometer was recorded ; and from the 15th to the end of the 
month an equally gradual rise occurred, though broken at times 
by slight oscillations. The mimimum reading for the month was 
28°27 inches, and the range 1°39 inches. The fall of rain was 
1:2 inches in defect. 


Wallington.—Fine during the first week. From the 9th to 
the 12th stormy, with strong winds from N.E., and snow, sleet, 
and hail, to the depth of 12 inches. The latter half of the month 
the weather was comparatively mild. Frost was registered on 
twenty-two nights. The lowest minimum temperature was 22° 
on the 9th; the highest maximum, 54°, on the 3rd. 


North Sunderland.—A cold wet and unsettled month. Several 
displays of the Aurora Borealis; notably on the 18th. Rain on 
twelve days. 


Whitley.—A cold ungenial month on the whole. The first 
frost of the season occurred on the 7th. 


Wylam.—A cold damp month. 

Thermometer—Mean of daily minimum, 32°17°; lowest, 24° 
on the 15th. Mean of daily maximum, 46°83°; highest, 59° on 
the 5th. Mean of minimum and maximum, 39°50°. Mean of 
wet bulb, 35:54°; of dry bulb, 36°81°. 

Fall on fifteen days, viz., rain, 0°76 inch; melted snow, 1:97 
inches, = 2°73 inches; greatest fall, 0°35 on the 11th. 

Mean height of river, 1:7 feet. Wind—N.W., 20° N. 
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Acklam, near Middlesbro’.—Very mild at commencement. A 
sudden change took place on the 9th, when the weather became 
very cold, with showers of sleet and rain. A very heavy thun- 
derstorm passed over on the 10th. Its passage was from N.E. 
to S.W. On the 17th there was a very fine Aurora. The un- 
settled weather was a great hindrance to out-door work. At 
the close of the month some potatoes were still ungathered, and 
some wheat fields were not sown in this locality. The supply of 
water was fair, and the springs began to rise. In many places 
they had become quite dry from the long absence of rain. 

Lunar Hatos were seen at Wallington on the 5th, 6th, 16th, 
and 17th; at Sunderland on the 2nd, 5th, 6th, and 14th. Sotar 
Hatos were seen at Sunderland on the 2nd, 7th, 18th, 15th, 
20th, 21st, and 28th. Auvrorm Borranzes were seen at Alnwick 
on the 18th; at Cresswell on the 6th; at Sunderland on the 
18th; at Greta Bridge on the 18th; at Durham on the 9th, 
18th, and 28rd. Licurnine was seen, but THUNDER was not 
heard, at Byrness on the 16th; at Wallington on the 10th, 18th, 
21st, and 24th; at North Shields on the 10th. THuNDERSTORMS 
occurred at Cresswell on the 11th; at Seaham on the 11th; at 
Sunderland on the 10th. Haz fell at Wallington on the 10th ; 
at Whitley on the 11th; at Seaham on the 11th. Snow or Sizer 
fell at Wallington on the 9th, 10th, and 12th; at Alnwick on the 
8th, 11th, 12th, and 15th; at Cresswell on the 12th; at Shotley 
Bridge on the 10th and 11th; at Whitley on the 9th, 10th, and 
11th; at North Shields on the 6th; at Sedgefield on the 9th, 
11th, and 15th; at Seaham on the 10th and 11th; at Sunderland 
on the 9th ; at Greta Bridge on the 10th and 12th ; at Darlington 
on the 10th and 15th; at Acklam Hall, near Middlesbro’, on the 
9th, 10th, 11th, and 15th; at Newcastle-on-Tyne on the 6th. 


December .— 
When Cheviot ye see put on his cap, 
Of rain ye’ll have a wee bit drap. 
—Local Proverb. 
Greenwich.—The beginning of the month was cold, and the 
deficiency of temperature from the 1st to the 12th on the aver- 
age of days was 73°. From the 12th to the 20th the weather 


BY THE REY. R. F. WHEELER, M.A. 329 


was warm. The mean daily excess for the nine days was 44°. 
A very great change took place on the 21st, when the mean 
value was 27°7°. On Christmas Day it was lower still, the 
mean value being 20°6°. The day was painfully cold. 

The days of lowest temperature since 1814 were on January 
the 20th, 1838, 10°7°; the next, February the 9th, 1816, 12°6° ; 
and January the 8th, 1841, 12°8°. 

Of forty-one days of lowest temperature since 1814, eleven 
only have taken place in the last thirty years, six in January, 
two in February, and three in December, the last two both oc- 
' curring on Christmas Day, the one in 1860, when the tempera- 
ture fell to 20-2°, the other in 1870. 

The temperature on December the 25th, 1870, descended to 
a very low point: it was the minimum for the month at many 
stations in England, but not at all. The lowest reading occurred 
on the 23rd and 24th at a few places, and on the 25th or 31st 
at a greater and nearly an equal number of places. 

The lowest temperatures recorded during the month through- 
out England were, at Taunton, 1°; Strathfield Turges, 4°; Glou- 
cester, 6°; Leicester, Hull, and Allenheads, 7°; Leamington, 8°; 
Nottingham, 8°7°; Bywell, 10°; North Shields, 13°3°, the two 
latter on the 28rd. 


The mean temperature of December was 33°6°, being 5:°6° - 


lower than the average of 99 years. Since 1771 the following 
have been the only instances in which the corresponding tem- 
peratures have been lower, viz. :— 


1784... 31°. 1796... 30°4°. 1840... 33°3°. 
E783.5- 29°. 1799... 82°8°. 1844... 83°0°. 
1846... 32°9°. 


The maximum barometric readings occurred at the beginning 
and end of the month, and the minimum about the middle. A 
wave of high readings occurred on the 17th and 18th. 

The minimum reading for the month was 28°94 inches. The 
range of pressure amounted to 1°51 inches. The fall of rain was 
0-5 inch in excess. 

Wallington.— Wet, snowy, cold month. Between the 6th and 
7th snow fell to the depth of 10 inches. On the 7th the wind 
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veered to southward and a rapid thaw set in, accompanied by a 
heavy fall of rain and a high gale of wind. The brooks and 
streams were flooded. The 20th was a remarkably fine day, 
maximum temperature 48°, but towards night a great change set 
in and there was a heavy snow storm. Boisterous and cold 
weather continued till the 30th. Frost was recorded on twenty- 
three nights. The lowest minimum temperature was 3° on the 
30th. The greatest maximum temperature 48° on the 20th. 
The year closed with an intense frost, the thermometer standing 
at 5° at 12 p.m. on the 31st. 


North Sunderland.—Remarkably wet, cold, and stormy month. 
The frost on the night of the 31st was more severe than had been 
experienced in any year since 1860. Rain on twenty-five days. 


Wylam.—A dull wet month. The barometer fell. (with the 
exception of a rally on the 8th and 9th) from 30-686 on the 1st, 
to 28°839 on the 14th; and from the 3rd to the 10th, 3:20 inches 
of rain and (melted) snow fell. 

Thermometer—Mean of daily minimum, 27°63°; lowest, 8° 
on the 23rd. Mean of daily maximum, 40°30°; highest, 52° on 
the 20th. Mean of minimum and maximum, 38°97°. Mean of 
wet bulb, 31:°36°; of dry bulb, 32°85°. 

Fall on twenty days, viz., rain, 3°04 inches ; melted snow, 1:79 
inches, = 4°83 inches; greatest fall, 0°52 inch on the 10th. 

Mean height of river, 3°27 feet; highest, 11 feet on the 15th. 
Wind—N.W., 30° N. 


Acklam, near Middlesbro’.—A very stormy month. Very 
unfavourable for out-door work. Wheat sowing was brought 
to a close about the middle of the month. The earlier sown 
wheat was well up and looked promising. The year closed 
with frost and snow. 


A Lunar Hato was seen at Sunderland on the 12th. A Sonar 
Hato was seen at Sunderland on the 16th. Auvurorm BorEALEs 
were seen at Wallington on the 14th, 15th, and 17th; at Cress- 
well on the 16th; at Seaham on the 17th; at Sunderland on 
the 14th, 18th, 22nd, and 26th; at Darlington on the 17th; at 
Durham on the 14th, 15th, and 17th. Ligurnine was seen, but 
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THUNDER was not heard, at North Shields on the 19th. THunpEr 
was heard, but Licutnine was not seen, at Wallington on the 
8th. THUNDERSTORMS occurred at Cresswell on the 25th; at 
Neweastle-on-Tyne on the 25th; at North Shields on the 25th. 
Hart fell at Wallington on the 11th, 25th, 28th, and 30th. Snow 
or Suzet fell at Byrness on the 20th; at Otterburn on the 7th 
and 20th ; at Wallington on the 6th, 7th, 12th, 19th—23rd, 25th, 
26th, and 80th; at Alnwick on the 7th, 21st, 22nd, and 29th; 
at Dyke Head, near Elsdon, on the 22nd, 29th, and 30th; at 
Rothbury, on the 6th, 7th, 12th, and 22nd—31st; at Cresswell 
on the 7th, 22nd, 26th, and 31st; at Whitley on the 7th, 20th— 
23rd, 27th, and 30th; at Seaham on the 7th, 12th, 21st, 22nd, 
27th, 29th, and 80th; at Greta Bridge on the 6th, 7th, 8th, 12th, 
21st, and 28rd—31st; at Darlington on 12th, 21st, and 25th— 
27th; at Acklam, near Middlesbro’, on the 6th—8th, 12th, 21st, 
26th, and 81st; at Gainford on the 6th, 21st, and 27th. 


The Registrar General reports that—‘ During the last quarter 
of the year scarlet fever, often capricious in attacking single fa- 
milies, yet constant in sweeping away children living in unna- 
tural conditions, was excessively fatal. In the Stockton-on-Tees 
sub-district alone one hundred and fifteen lives were sacrificed. 
The authorities of the town will do well to ask ‘ the reason why.’ 
In Neweastle and Tynemouth the epidemic was comparatively 
mild, and it was still milder in the rest of Northumberland.” 


Estimated Persons to Annual rate to 
Population. anacre. Deaths. 1000 living. 
Neweastle-on-Tyne............... 133,367 25 743 22°3 
Srmmnaler bine! Soongacoesebeeeoadousuee 100,979 31 543 215 
SOW PSV) Aonodaonandbeonse coe: 68,514 Let 407 23°8 
(GCnieslivaevil connsabonceoeobpeoorenganes 44,405 oh 259 23°3 
AN ARTO Goong ceecdadeores aeoree 40,599 ant 223 22°0 


RAINFALL RETURNS. 


The editor has again to express his gratification at the number 
of returns of the rainfall in the two Northern Counties, which 
have been sent in to the Club for the year 1870. He regrets, 
however, very much, that the additional returns which he hoped 
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to secure, as mentioned in last year’s report, have not been 
forthcoming. 

It may be as well to mention that several of the Station 
Masters on the North British Railway, in the North Tyne Dis- 
trict, and others in that locality, have been furnished with 
guages, and it is hoped that the next Report may tell of some 
interesting results. It is very desirable that some additional 
observers should be obtained in the neighbourhood of Middle- 
ton-in-Teesdale, Bishop Auckland, Medomsley, Morpeth, Bel- 
ford, the Cheviots, and Berwick-on-Tweed. It is hoped that 
some persons may be found in each of these districts, before 
1871 is out, who will undertake the slight labour required to 
register the rainfall. 

As regards the rainfall throughout the British Isles, in 1870, 
Mr. Symons remarks in his Annual Report, a work which in- 
creases much in value every year that passes, that ‘‘ the geogra- 
phical distribution of rain during 1870 was very simple, but 
very remarkable; simple, because there were only five stations 
which were above the average—all others were below it. In 
England and Wales the deficiency has no exceptions but York 
and Settle: the amount of deficiency varies considerably, rang- 
ing from a trifling excess of about an inch, or four per cent. at 
the two stations named to more than 80 per cent, in the South- 
ern Counties, Devon and Cornwall. At some of the Devonshire 
stations, 1870 was drier than any year for more than a quarter 
of a century; in other parts, the years 1854 and 1864 had less 
rain. 

‘“‘The resemblance between the years 1864 and 1870 is, in 
many respects, striking. July 1864 was much drier than July 
1870, otherwise the description of the monthly falls in one year 
would almost answer for the other. This is notably the case 
with respect to October; but in 1864 the drought ended a week 
later than in 1870, and the excessive rains (and they were even 
more striking than those of 1870) occurred further North in the 
vicinity of the Cheviots, instead of in Wales and along the Pen- 
ine chain. 
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‘‘The actual deficiency in England and Wales for 1870 was 
17 per cent. 

‘‘The Scotch returns seem more consistent this year than for 
some years past, and show that the drought was felt there also, 
and that the rainfall scarcely exceeded three-quarters of the 


average. 
‘‘In Ireland the deficiency, though sensible, was not quite so 
great.” 
The rainfall of 1870 was— 
ieBnelamdsrs.cs...c2: ss 17 per cent. below the average. 
om Scotlandy se ncsace sss <= 22 per cent. below the average. 
CRAM a ste vanay of clans =: esa 14 per cent. below the average. 
For the British Isles...... 18 per cent. below the average. 
EXTREMES OF RAINFALL FOR 1870. 
ENGLAND. 
GREATEST. LEAST. 
INCHEs. INCHES. 
Seathwaite, Cumberland ... 119°60 | Merton Villa, Cambridge...... 14°17 
Wet Sleddale, ditto .-- 101°00 | Observatory, ditto ...... 14°25 
Wythburn, ditto ... 88°75 | Wytham-on-the-Hill ......... 14°40 
Kasdale, ditto coe ee Il) of) Ub GORROING! Sdesocnocnereneenanscoucole 14°52 
IBOLKSIG OW ccsssenerec sce e since. 87°25 | White Waltham.................. 15°35 
PPAGCTOAIES (ocnsvsecees cinnan suas 85°87 | Waresley, Huntingdon......... 15°47 
WALES. 
GREATEST. LEAST. 
INCHES. INCHES. 
Bryn-gwynant, Beddgelert, 101°58 | Llwyn Onn, Wrexham......... 22°56 
Treherbert, Aberdare ......... M2 Giles law ardent sn.ncncs 9c uelaace asc 23°29 
HeStULOOR cedesecs sven nsaice'senacns TOPO} |) Wilanerchiennc..s-<se-ce+-enoreeees 24°53 
SCOTLAND. 
GREATEST. LEAST. 
INCHES. INCHES. 
Lochgoilhead, Upper Glen- Milne Graden .............00005 16°10 
GOCMES cctasscchesnabmescteiees 109:20 | Fenton Barns, Drem ......... 17:00 
Cain ony weserccencasedcivrenens TCE) USE, DMEM cecconessoongeoocece 18°48 


Glen gylewssccscesiewwsnsncesess 71°30 
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IRELAND. 
GREATEST. LEAST. 
INCHES. IN CHES 
Kenman House, Killarney ... 69°01 | Collaltine Park .................. 18°88 
Galway vaca tesseteateoneuammecs 44:84) Dublin (ssciswcsueseeeveceereereey 20°86 
Cimmachmoresaeseaeetecceeret AQ:94. ") Wiextord..c-ssce access eect eeneeee DA) 


At Greenwich the rainfall from January to June was 5°21 
inches, the average fall in the first half of the year is 10°88; 
therefore the fall in 1870 was less than one half the average. 
The previous instances of small falls in the first six months of 
the year are 1855, when it was 6°5 inches; 1842 and 1847, 
when it was 7°5 inches; 1840, when it was 7°6 inches; so that 
the fall at Greenwich for the six months ending June, 1870, was 
smaller than in the first half of any year between 1815 and 
1869. 


The following diagram and tables have again been most kindly 
prepared by Mr. George Clayton Atkinson, of Wylam. Every 
year adds both to the interest and usefulness of these tables, and 
increases the indebtedness of the Club to Mr. Atkinson for his 
very valuable assistance in this matter. 


Tt will be seen that the rainfall from March to September (in- 
clusive), 1870, compared with the mean rainfall of seventeen 
years at Wylam was below the average, while in October and 
December it rose above it, the whole year’s fall being however 
two inches deficient on the average of those years.* The 
ereatest fall of the year was 1°52 inches on October the 9th. 


In the diagram the dotted lines represent the monthly mean 
height of the Tyne at Wylam Bridge in 1870, compared with the 
monthly mean height for ten years (1870 inclusive). These 
lines ought to bear some relation to the rainfall, but it is difficult 
to perceive it. They are introduced however as facts worthy of 
consideration, and as affording data for investigation hereafter. 
The river was highest on January the 8th and December 15th, 
when the water rose to the 15 feet mark. 


» The amount of deficiency, 1°63 inches, given in the table, is for fifteen years. 
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The subjoined interesting table of the comparative rainfall in 
1868, 1869, and 1870, has been compiled by Mr. Atkinson, of 
Gainford. The height of the rain guage.is 251°8 feet above the 
sea :— 


1868. 1869. 1870. 

Tons Tons Tons 

Inches. per Acre.| Inches. per Acre.}- Inches. per Acre. 
January ......... DBS conse 235 3:31 ...... 334 ARG soos 157 
February ......... 0°66 ...... 66 WAO) cone 141 PAN obbobe 216 
Meanchyeeeceeeecces 0°61 ...... 61 sO Taricteses 209 TIS 15) on000 136 
PANO LIAY) Be vaeresing tees 2°60 ...... 262 1s 54) See ace 155 0°45 ...... 45 
MYiidelelresied cieressis EOD eau 103 3°49 ...... 352 0.52 ...... 52 
MMICY Yalan ensieryesin| dso meister WOE coece 102 1°61 ...... 162 
anqdeecpsdaoes | UES) daakea O45 ...... 45 Oz57 eae 
spbecueed| MGs UTA ofacno 1°45 ...... 146 2°36 ...... 238 
eanood|| |) eZ} asseos 3°89 ...... 390 O81 no 
SSSA Tor (eee Wer7 since WEY) Soneoe LG |) © HO) cesses Hiles 
November ...... A) ogooe 255 PPV) Gaocde 272 1°45 ...... 146 
December ...... BIT wecsse 552 ROD Meets 355 Or OMe eetstete 3738 
26°75 ... 2694 | 21°62... 2178 


ao talleenesre 26°13 ... 2634 


Mr. Procter, of North Shields, has again kindly furnished a 
return of the depth of water at his works at the Low Lights, 


North Shields. It is interesting for comparison with former 


returns. 

A. B. oh 

1870. Well Well Well REMARKS. 

11ft. deep. | 23ft. deep. | 15ft. deep. 

Ft. In. | Ft. In. | Ft. In. Mie 
January.........-6. 8 2 | 20 2 112 8 
February ......... 8 2 | 20 0 | 11 11 
March) .....c0c000- 8 2 19 7 il 2 
Aeon ce eee B27) 19710) 9/9) 6 
May Sc lkmewes 710 |19 2 | 9 2g | §Only taken three times 

this Month. 

June) Meee We AS Wa 8 7 
Daily Pec eaeee 610 | 18 8 8 0 
August ............ 5 6 | 17 5 5 10 
September......... 5 1 | 1611 Band 
October ............ 6 7 {1711 8 4 
November... ..... CN NUS B pas go 
December a ieveisletetere 8 ,2 19 11 Wal 


EAR DIS) COQUET, WANSBECK, AND ALN DISTRICTS. 


* For 8 months. 


Ushaw : Rothbury, Brink- | yibur Glant Millfield, | Middleton 
paprammsis: (f Gmgetia, | py “| Tower! || eyes | ete eu 
oS ft. 6 in. 400 feet. 300 feet. | 300 feet. | 534 feet. | 200 feet. | 240 feet. 
104 4 foot. 1 foot. 6 ,, |4ft.4in.] 4inches.] 2 ,, 

ay eee Eee 

Days Days 

Qathaney pan Quantity. enw ‘Quantity. |;Quantity. | Quantity. | Quantity. | Quantity. 

fell. fell. 

Inch Inches. Theo Inches. Inches. Inches. Inches. 
2.049. 20.) PE Ne) 1:96 | 1:31 | 1:300 
ease 2a 820, or - 3°06 | 3°30 | 0-680 
W417 | 17) 035 | 2| 8 S 113 | 0-93 | 1-020 
Otte lay. 098) | 2 a = | 072) | 0-05 | O20 
ecoo) ley 142) By ars | Br en), 110) | Oe 
Ge TW Si 4 | Se eel isa i) 2-090 ieoee 
O7-63 | 9f 146 | 3] =z FE | 0:83 | 0-80 | 1:855 
ree 14] 187 | 2] BS | SE | 1-63 | 1:43 | 0-980 
084-56 | 15| o91 | 6] = c= 1:26 | 0-94 | 0-980 
2-0%-gg | 23] 4:35 | 12 ie S 4:00 | 3°62 | 2685 
2-46-57 | 16] 3°62 | 7 3:10 | 2:65 | 2865 
47% -49 | 26| 5-40 | 11 4°54 | 4:59 | 4:115 

2486-81 [203 | 27:24 | 67 | 29°36 | 23:27 | 25°38 | 23:84 | 19-205 

26°8%.95 193 | 26°94 | 86] 25°24 | 23°97 | 25:14 | 23°34 | 25-205 

25°74 -47 |209 | 25°54 | 79 | 26-69 | 27-42 | 30°15 | 27°51 | 29-200 

25°8%-99 1198 | 16:°25* | ... | 33°68 | 26°61 | 27°82 | 24:45 | 24-100 

31°26. il see eee ... | 33°87 | 30°02 | 35°06 | 32:18 | 26-890 

POR DO ey asco 32°45 | 30°39 | 34:26 | 28°65 | 28-920 

2tS08, iol lanes 29°54 | 31:97 | 28°69 | ...... 30°100 

Ze of os | ecomt | een rs em, | em PS l| GROKOE) hudyoiss || icccasn 

Zaroh a (oe ne aa | ae S00L. | 272) 1 oe 

ZACH Te a) gee ae eae CaO | pea || cece 
rr ee os Wee Ie cocoa ks | ieee anne 
eens Bess i mace ADT Dh meacie SL Saee. 
tees iat BA Smee WI coinieal h Meee. eee | 
odd) 9.0 gt || eee a aa 32°90 | sesee nee te 

-| eee ee pa | | 
176 201 | 26°57 | 77 | 30:12 | 27-78 | 29°08 | 26°66 | 95:945 
2 yrs. . |4yrs.] 3 years. |3 yrs.| 7 years. | 14 years. | 10 years. | 6 years. 7 years. 
— 10} —1°t 9-81 |42 | 0-67 |-10] —o-76 | —4:51 | —3-70 | —2-82 | —6-740 
Days ches. |Days}| Inches. |Days| Inches. | Inches. | Inches. | Inches. | Inches. 


RAINFALL FOR 1870. 


TEES DISTRICT. WEAR DISTRICT. : 
HJ —— = Pe COAST DISTRICT. ___SOQUET, WANSBECK, AND ALN DISTRICTS. 
Dinsdale Sedgefield, . : 
Darlington Brinkburn Eaglescliffe, , Stanhope St. John’s, Ushaw College, Durhi Sunderland, y Conyale- 
PELeEL Rectoryeneat | (Southend). ] (Darlington). | Hartlepool. | Greta Bridge. | nenr-yarm, {Durham County} Gainford. Castle. | Woisingham, | Wolsngham: | °° rohan. "| Observatory. West Hendon | guferiana, | Cresswell] Howick, rm ee A ee Farsdon, | Axmemouth } Seaham Hall |} Wallington, | Rothbury, J ANU | xittom | Gtanton | Millet, | attateton 
: Whitey. Cragstde, | priory, | Tower | Pyke. | wooter, for. Beltord| 
Above SeaLevel| 64 fect. 130 feet. 50 feet. BO fect Linch, | 491 fect. 80 fect. 300 feet. 2518fect, ||| 670feet. | 927 feet. 464 feet, 600 Feet. 352 ft. 5 in. 192 feet. fe 9 ; ; ——_|-—_—_ 
Helght of Gonee..} es 7 : neakek rec! cl ( na 5] : Be in. feet, 69 fect. 96 feet. 121 feet. 82 feot. 18 feet. 185 feet. G1 ft. 104 in, 80 feet. 598 ft. 6 in, 400 foot. 800 feet. | 300 foot. | S54 fect. | 200 fect, | 240 foot, 
ve Ground ... . onsen 1 foot. Linch. 5 inches, 1 foot. Inches. 1 foot. Yn foot 1 inch. oot, 10 inches. 4ft.6in, 1 foot. 1 foot 2 inches. 10 inches, Ginehes. | 9 inches, } 2 feet 10 inches, 1 foot. L foot, 1 foot, 1foot. | +6 Jatuain | dinches. | 2 
Days| Days Days| Days Days} Days Days| Days Days Days iar Days or Tel ara! aa ae 7 Dall - = z s w 
4 7 a. ‘1 y y ys] ys vai] Days Days} 
Rreriie nantity. (CaN trty. (2 tity. (Nh tity. (eR tity. 241 quantity, (221 quantity. (22%) quantity. 2%"! quantity. | Quantity, 2") quantity, (P24 quantity, (22 tity, (om .,.. [on wh] _ lonswh| : __ lonwh} lonwh Day ays [Days Day 
Quantity. Hain Quantity Hal Quantity Tain Quantity tain Quantity Tai Quantity. Hain Quantity Tain Quantity Hain Quantity. | Quantity Ha Ral ¥- Rain Quantity. ian Quantity. Ha Quantity. Han Quantity. | Quantity. Han Quantity. Ta Quantity. | Quantity. mal Quantity. ap Quantity. Tal Quantity. Hala Quantity. nt ‘Quantity, {;Quantity. | Quantity. | Quantity. | Quantity, 
2) paced ee | —— =) 3 z fi = =i v 
Inches. Inches. Inches. Inches. Inches. Inches. Incl Inches, Inches. Inches. Inches. Inches. Inches. Tha F awe x F ie | beamed ta (ccs 
January 1:45 7 1:35 5 122 | 20] 2-72 6 1 i7| 156 | 15 4:59 3-40 | 14 2.05. | 15 2:99 18 136 u 7 ached Inches, inet “fi Inches, oe . See =e pa - ate a Inches. Tnches. | Inches, wa Tiss een 
nea me ee etal feral lesicte. || Ws He | age (act Seg ell ao | eee oe ray al] eel) ee Bee els) eo 207 | 17 167 | 2 122 | 11 j} 283 | 93 8:06 | 8:30 | o-as0 
a els la alte apie aa lca lee Clb Pe eae rae ra pf a [| oe | aoe 
a. |z pd a : *| 25 |85 a oe le we Hox ae i ‘ 5 } 4 060 | 5 0° 4 12 ‘ ‘i 790 1 
May eg |e oes | 7] 142 | 10 : Eg Es] 1 9] 052 | 8] O10 | 1:75 18 185 lo) 1780) 11} 1.21 | 11 i] Lio | 14} 1:48 118 | 5] 1 131 | 7 1: 4 u Be | Be a 110 070 
dune Sa (| 160 | S| 250 | 14 9) sa |Sa} L 12) 161 | 14 1:17 Lod ‘o£ | 12) 2018) UW) 175 | 15 125 | 12] o-74 66 7] 2:05 225 | 11 1: 7 4 g2 gs 158 2:09 1-085 
July ea iF 045 | 21 o«o | 7 a) Be eI 0: 6} O57 0-72 ori 8] os74) 8) 099 | Oi 107 | 9) O77 82 | 8] O18 | 0-81 | 6 0" 5 9 ea © | os3 | ogo | 1-855 
August ge 2710 by] 217 | 11 6 me jae 2 eH} 2:36 ee an a aye uy 2:50 9 1-08 IL 1°65 “94 11 1:57 174 7 2 6 14 BE 25 1°68 1:48 0980 
September . = 055 | 4] 0:82 | 12 lo] = E 0 O81 ‘19 Os it 340] 9] 0-62 | 11 j} owt | 12] 1-44 81 | 7] O61 | O-64 | 10 0" 8 ls = fii 126 | o94 | 0-980 
October ig 470 |18{ 3851 | 20 7) 2 iS 4 17} 5:10 6°82 6.08 | 17 8764 | 18 | 3:67 | 18 2°35 | 17} 2:92 "21 | 14] 3°88 318 | 17 4° 16 28 2 tS 4:00 62 2685 
Novembe: a 190 | 7) 3 6 2: 14| 1-45 8°60 246° | 11 14] 3:67 | 14 lf 4:00 | 12) 2:69 28 | 6G] 2:51 | 301 | 11 3: 10 16 a a 310 | 265 | 2805 
December 285 | I 8 4 22) 3:70 4°80 4:79 | 24 25) 5:02 | 26 4:96 | 25] 8:29 “95 | 14] 3:30 £05 | 16 4 il 26 4 ‘ . 
454 459 4116 
Total for 1870 . 19:65 | 83 90 | 20°89 158] 23°39 |151 | 21:62 29:27 re 165 1 [158 115 | 15712 | 21-04 997 | 26-8 | 29°84 | 19-205 
” 1869 . 126] 2. 102 129 23:74 n 26°75 30'87 Hl 169 160 ... {8 months} 21°85 2614 | 2334 | 25°205 
oH 1868 . coo |) Ph 97 se. | 20°38 "9 38°33 191 on RY $015 | 27:51 | 29-200 
Ry E67. are | ls * u. | 23:28 3 a fe aa6s | 2 27-82 | 2445 | 24-100 
aj 1866 . te cé: | 26°27 90 83°87 | 80°02 | 35°06 | 8218 | 26890 
poemISGbs, 6a a : : 8245 | 80°89 | 8426 | 28°65 | 28-920 
my BEGEES as én : : 29°54 30100 
eS ; : . ; : 
1862. a Bs zi : 
EBLE oa : of Fy : 
5 1860. es : 2 eS 
‘n 1869 . ‘ i 
ni Ws é : “| 26:50 ss 
Mets : soi p2Gice ech 
” 1856. s = 29°650 aso mae S e 
o 29° 54: . | 26" 22:90 |170 | 26:76 |197| 24-18 [142 ||| 87-78 | 32:80 |187| 83:94 |176 | 26:67 169 | 24-954 |175 | 22-82 {159 |l| 24-75 [174 140} 2508 |115] .... . | 2144 f124} 238-08 172 29°62 |201 | 26:57 | 77} 8012 | 27:78 | 20°08 | 26°66 | 35945 
{SenegeCE YEE A peer Da pees : ae Be eae era Gee It yrs| Qyears, |1yr.||| Syears. | years. |6 yrs) 2years. |2 yrs] 10 years. |6 yrs.) 15 years. |3 yrs, B years. |2yrs.ll] 6 years. |5 yrs, 15 years. .|5 yrs) 7 years. |1 yr. Syears [2 yrs) 6 years. |S yrs 8 yo aeons: yrel Sycars, |S yrs] 7 years, | 1 yonrs. | 10 years. | G years. | 7 years. 
j . : ‘ =o . ‘ 9] —2: = 46] —2°56 | ... 6:27 | —3 53 |—41] —2:76 |—10] —1-81 |—10] 0-291 |—10] +09 |—1 2:18 |+5 | —1-68} +0:9 |—20] —3:29]...] ...... | —o-40 |-5 | +0-30 41 } —278 |+35]| —o:81 |+2 | -+0-67 |—10] —o-76 | —4-51 | —8-70 | —2-82 | —6:740 
paescectcenai.e7) from Mean Fes os mae aa Tae! a mae ar faa ad Tee Days} Inches. Inches. | Inches, |Days| Inches. |Days} Inches. |Days| Inctes. {Days} Inches. |Day |]! Inches, |Days} Inches. | Inches. |Days| Inches, Inches. |Days] Inches. |Doy} Inches. |Days|l| Inches, |Daya a Days] Inches } Inches. | Inches | Inches, | Inches, 
* For 8 months. 
eee 


‘ 


eat” ne 


aegis NaADMAR AU 89M re \ 9 tre ed ware Na lls onlin pr aali ‘Saanlunerils 9 vie munca agerore RF 
en ae 7 re 


een Weer ly fi 


e Inch 


ill, North Shields, | North Shields, | North Shields, Tynemouth 
ton.| Cra{ Rosella Place. | Clementhorpe. Low Lights. Pier Works. 
het. | S00 f¢ 125 feet. 150 feet. 12 feet. 61 ft. 10 in. 
a 6 incl 1 foot. 1 foot. 3 ft. in. 1 ft. 2 in. 
Days Days Days Days 
ity. QuanQuantity. eae Quantity. oa Quantity. cow Quantity. cw 
fell. fell. fell. fell. 
ce aaa SSS SS 
bs. Inchi Inches. Inches. Inches Inches 
8 9-@ 1°599 | 18 1°30 16 147 14 ee) 13 
4 1-9 1°947 | 23] 1°52 | 18] 1°69 | 20] 1°89 | 22 
9 Flats | 14) -.0°96 | 12) 1-01 |) 9a 1-08: lrg 
6 eOg(GR Moe FO'7e |) al) O72 -\eel) Or, | 8 
4 1:2 1°402 | 10 121 10 1°20 9 1-14 10 
9 9-1) 2°444 | 12 2°38 13 2°51 12 2°59 14 
6 Pe Otoe es Oi | Sel 10-50) | PS) O4oe is 
0 9-1) 27116 | 10 iLe7@) 8 OT 9 1°82 | 12 
6 1:3 0:994 | 12 0°75 9 0°70 9 0°75 9 
5 oie | 18 | Sie |i) 3:48" |) 1s 3-28 | 20 
ie 1°6 3°500 14 3°19 14 3°55 13 3°35 15 
1 3-9 5°212 | 25] 4:30 | 20] 4:91 | 21] 5-01 | 25 
SS = ne rl | |e 
4 | 95.525°222 |172{| 21-74 |152 | 23-65 |149 | 23°38 178 
| 30:323°938 |166 | 20°70 |163 | 22°42 |160 | 22°68 |174 
0 | 99-923°35 |173 | 20°92 |174} 22°46 {171 | 21-05 |170 
F 98:423°61 163] ...... co || ZRPHS) lets || ES) I oor 
g | 34-925°39 [188] ...... |) 26:62, 192) 23°68 | .. 
26°89 1180] ...... 25°56 |142 | 23°47 
MMT C2C CO || ate | sass. DIEGO) = peony eres 
1 30-424°70 | we | wens 24°74 |224 4 ...... 
6 PISTAS WL || aos ||, eaacor 28°01 |260 49 ...... 
|. DEGme ly coef hocks CHIE IIB || cone 
15016) 2 ean een 32°18 [290] ...... 
9 99-(25°914 |165 | 21°12 |163 | 25°45 212 | 23°08 {172 
irs. 8 ye@l years. |6 yrs.| 3 years. |3 yrs.| 11 years. |l0yrs] 6 years. |3 yrs. 
5 | —3/-0°692 11-7 | 0-62 |—11] —1:80 |—63/ +-0°30 |+1 
Inches. \Days} Inches. | Days} Inches. Devel Inches. | Day 
\ 


+55 additional days not appearing in quantity. 
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1 ee 


RAINFALL FOR 1870 (conTINUED). 


TYNE DISTRICT. 


——— es 


—$§$<$<$<_—__ 


Whittle 


Stamford- 
i ( Camphill,| Green } Valley of : Stamford- é Neweastl Ne 
PLacr. Byrness. Otterburn, | Haltwhistle, | Bellingham, | Aionhends. Fork En Dean PDEA! Favweett. | Woodtord.|qamenil.) Gi Ney Bywoll. Wylam. hom fam | Shotley Hail, | Neweastle, Nenrcaktlo, ARATE ore tt North Shislds, | North Shields, | North S 
Unthank Hall. | Hesleyside. exbam. | Reservoir,| Villnge. tnnerton.|) “Crag. | No: Tyne, Grouma, | Ghuren | SWUNTE | West Parade. | 30, Ryo rin. | Denard Dumb} Lit nud Phil, | Wallsend. J Rosella Place, | Glementhorpe, | Lowsiaee | peeamouts 
ae i : 
Heightot Gusset Above Sea Level 700 feet. 500 feet. 880 feet. 420(2) feet. 1360 feet. oy feet. 469 feet. oe feet. | 500 feet. | 676 feet. ot feet. 86 ft. 6 in. 60 Feet. 400 fect. | 452 feet. 812 fect. 270 fect, 200 feet. 200 ft. 9 in. 105 feet. i 100 feet. 126 feet. 150 feet, 12 feet. 61 ft. 10 in. 
5 Above Ground .., oY og “| 1 foot. 6 inches. 8 Rony in. 9 inches. 4 inches. 6 inches. | Ginches. | 6 inches. | 6 inches. 6 inches. 5 1 foot. QQ, 3 inches, 4 inches. 1 ft. 6 in. 6 inches, 7 inches. 6 inches. 1 foot. 1 foot. 5 ft. in. 1ft.2in. 
Dnys| Days Days Days} Days) Days) Days) Days] Days| Days| Day: Days 1 
|, on why ap [On Wh| lonwh| lonwh| lonywh| lon why ‘ , , fi lon wh| lonwhl u =f ea a ave Dare Days Days Days} Days) 
Monn. Quantity: | Rain} Quantity. | Rain] Quantity. | Rain} Quantity |Rsin| Quantity. | Rain} Quantity. | Rain} Quantity. | Quantity. | Quantity. | Quantity. | Quantity. | Quantity. | Quantity. | Quantity, |"Rain| Quantity. |Rainl Quantity. | Quantity. Quantity. |B 4) Quantity, [R84 apa apaaya ‘ol eed Tee ora onsvh jon why jonwh onwh| 
L 5 | Rain ntity: | Rain] Quantity. | Rain] Quantity. | Rain] Quantity. | Rain} Quantity. | Rain} Quantity. | ayn) Quantity. Quantity. tity. 
fell, fell. fell. fell. fell. tall fell, fell, fell. fall, fall. | fell. fell fall fal. y | Ratn Ae eae et) 
Inches. Inches, Thches Tnches. Inches. | Inches, | Inches, | Inches. | Inches, ti Inches. | Tnches, |) Teh : ; 9 : = 
January 3:96 | 14 322 | 16 93) 2-98 2-47 | 2:98 | 2:36 | 258 | 2:89 1p ||) ot |) I) evel |) eros lical |) acs, ss | 16 | 143° }10| 1498 7308 13} ‘tao | 16 Meer ltd 13 { 
February 22 2°38 | 22 iS 26| 2-67 1-64 162 147 | 164 94 | 17) 0-77 2-06 | 13] 200 | 18 10 1947 | 98] 152 | 18 20 22 
Marchi 2 nee ey = au | ee SE |) 27 Bb / 17) 534 166 | 10} 151 | 16 ul 1210 } 14] 0-96 | 12 9 18 
Ian 8 083 | 5 5 12 1-24. 1:16 1:23 116 Ol | 5] 0-80 0-70 | 4) 118 | 9 5 0776 | 8| O77 | 7 7 8 
May . 14 1:50 | 13 5 20 109 | 0-98 1:13 14 72 | 7) 0:92 1:08 | 7] 1:20 | 10 6 1402 | 10} 121 | 10 9 10 
June . 14 249 | 13 = 19 2°02 168 1:80 | 2709 40 | 12) 1-71 158 | 12] 200 | 15 9 2444] 12] 298 | 18 2 14 
July . 8 TAGS Oe ))5 17 1:12 1:09 |. 111 116 63 | 5) O54 075 | 5} O49 | 8 5 0549 | 8] O41 | 8 8 7 i 
August . 7 1°35 || aepei 18 2-20 222 2°32 1:90 39 8] 2:34 2-06 7| 2:42 8 6 2116 | 10] 1:79 8 9 12 1 
September. 10 pre || it |) FS 1-49 1-43 1°35 116 07 | 11] 1-00 oss | 9] o97 | 1 i setter eaaline 8 i 
October. os old | 22 s 4°56 4°33 4°36 408 "81 | 221 3:90 460 |17] £15 | 19 rh is] 346 | 17 ci 
November 1:80 | 15] ~~ 2-04 1:40 172 146 73 | 16} 2:60 2:33 7) 2:46 7 10 14] 319 | 14 16 
December 812 | 21 419 3°33 3°87 891 83 | 20) 5-42 6:07 | 16} 4:34 | 16 14 6212 | 25 | 4:30 | 20 25 
Total for 1870 26:90 |162 | 31°99 19 56 | 24-84 118} 22°95 |144 Lt 109 152 173 
1869 33°07 36 | 29°90 8] . ee 48° |179 160 163 174 
: 1868 .. 5 29°17 | 30°60 149 a cs Wen 20:92 |L74 170 
ee seri ‘ 29:65 | 29°95 oe ee 134 co f ob 
ue 1866. " BBB+ 84718 ats = 169 ak 92 be 
% R65 - ion is a és 124 o 6 149 ny 
Bs 1864 a oo 27°60 | ... rn 
» 1863 coe oA 2474 ne 
» 1862 26: 28:01 
»_-:1861 on 24-76 “ 
igs 31:38 eh : .. | 82:18 re 
2 25°15 2 cor re ch 
» 185 18:20 . 
» 1858 mere nae oh 
reeLeby; 59:98 rs 
or 1856 eee D Il cts SEP) ae ol] ce 
| Average GO WOR coseee 149 | 29°98 |160} 40:70 | 91] 48°54 [266 | 32°73 |202) 25°04 | 28:73 28°60 28:64 | 28:57 26:03 |168 | 28:28 | 19:21 | 26-57 188 14 | 24-05 [161 | 24-79 [163 | 21-82 [145 | 26-160 102 | 25-914 |165 | 2112 168 | 25-45 j212 | 28-08 
2 yrs.| 2Qyears. |2yrs| 2yenrs. |2 yrs.) 15 years. |12yrs} 14 years. |6 yrs.) S years. | 8 years. s. | Sycars. | Sycars, | Syears. | Syears. | 15 yes 15 years. |9 yrs] 15 years. | 2ycars. | B years. |B yra\ Lyr.] 2yenrs. |2yrs) 3 years. [3 yrs. 12 years. |6 yrs| 12 years. |2 yrs] Iyears. {6 yrs 8 years. |S yrs] 11 years. |lOyrs) 6 years. [3 yrs, 
4 Peerar ' +25 |—16] —7-57 |—40] —5:66 | —2:54 | —4-0 B04 | —4-45 | —3:06 | —5:68 1:98 |—08] —1°60 |—14] —2:08 | +0.86 | —1:10 |—20] ...... | ... | —1-44 | 17] 0°81 [418] 41°76 | 86 |-—2-257 | ... }-0:602 |4+7 | +0:62 |—11] —1'80 |—63) +0:30 |4+1 
DEO OM EN, Tae Be ae Daya ae Dayal! Taohes, || Dayal! taeliess) |jaxeehesy ||) amchents ||) Sache, |//xectean ||) theres |) Inches. /|) sehen || Dayal) rachesie | Daye|  dachesy ||) Tackiesm | iimnehors || Wisga Inches. |Days| Inches. |Days| Inches |Days) Inches. Inches, [Days] Inches. |Days} Inches. |Days) Inches. | Day 
inf i} 
* Owing to the peculiarity of the Guage then In use, 10 percent, should be added to the quantitics stated previously to 1868, +55 additional days not appearing in quantity, 
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Height above Sea...... 


MonrTHSs. 


September ............ 
October ...resccccceeee 
November ........00.. 


December .........+8. 


Average—1870 ...... 
Ditto 1869 ...... 


| 
NORTH SUND 


69 feet 


F Dry Wet 
Min. Max. | Mean. Buib. | Bulb. 


Degrees] Degrees} Degrees} Degrees] Degress 
33°93 | 40°77 | 37°35 | 86°70 | 85°72 | 29° 


33°28 | 40°00 | 36°66 | 36°32 | 35°46 | 25° 
34°77 | 45°40 | 40°00 | 38°80 | 37°80 | 25° 
40°60 | 56°30 | 48°50 | 44°70 | 43°50 | 35° 


43°90 | 60:00 | 51°90 | 48°30 | 47°30 | 41° 
47:90 | 67°40 | 57°68 | 54:00 | 53-00 | 48° 
52°40 | 68°80 | 60°60 | 56°60 | 55°60 |} 47° 
53°40 | 67°90 | 60°70 | 56°10 | 55°10 | 48° 


45°90 | 62°80 | 54°35 | 52°00 | 50°95 | 36° 
40°87 | 54°00 | 47 40 | 46°70 | 45°60 | 32° 


34°60 | 46°00 | 40°30 | 39°80 | 88°95 | 30° 
31°40 | 40°60 | 36:00 | 37°10 | 86°00 | 15° 


41.92 | 54°16 | 48:04 | ...... | ...... = 
42°60 | 54:20 | 48°40 | ...... |. sseeee | 

| 
44°00 | 54:20 | 49°10] ...... | seve aa 


DittowmelSGSiescen: 
Ditto 1867 ...... 


eececce | ceeces | oacceoe | ee-eee | sevcee 


—<—<= 


RAT 


Highest 
Maximum 
Temperature 
recorded. 


41° on 4th, 7th, 8 
14th. - 

48° on 28th. 
538° on 31st. 
70° on 17th. 
73° on 26th. 
80° on 6th. 
88° on 28rd. 
80° on 11th. 
70° on 29th. 
64° on 4th. 
54° on 8rd. 


48° on 19th. 


eoecneceesesesecesese 
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TABLES OF TEMPERATURE FOR 1870. 


[Thermo 
meter. 


Degrees 
2671 


30'0 
820 
B87 
36°9 
82'8 
29°0 
277 
29'2 
263 
26'0 


40°7 


NORTH SUNDERLAND. ALNWICK CASTLE. VASE SERO SL ee OUR ACENEEADES NEWEST PARADE). (ROSELLA BEADS). 
je 
Height above Sea,...., 178 feet Bea test: COTES BGO Loses 86:5 fect. 270 feet. 126 feot. 
Highest Lowest Highest 2 Lowest Highest Mean | Mean Mean 
Monmns: os ae Min. | Max. | Mean. Hee ee, Min, | Max. | Mean. aenpeate muuneratre Bus, | pute, | Min. | xox. | nfean, Temperate Tunjeratra wt wih win a Date. | Highest) Date. | Lowest. wae Highest] Lowest,| Mean. | Ground, 
> aig Degrees} Degrees} Degrees} Degrees} Degress wv Degrees) Degrees| Degrees} i Deere oseoes etceot 7th, & ee ee eee aay pte fe = PP ihe Deere Degrees} Degrees| Degrees! Degrees] Degrees] Dogrees| 
January .... | 88:98 | 40:77 | 87:85 | 36°70 | 35°72 | 22° on 29th & B0th.| 46° on 3rd & 1oth. | 32:2 | 36:3 | B42 | 21° on 29th & 30th. Srtene eee 27-9 | B64 | 3271 | 11° on 29th. 41° on ea 83°1 | 32°7 | 28°7 | 40:2 | 84:5 | 16° on 29th. 45° on 4th. 87° | 293 4th. 45 | 27th.| 20 | 35:25] 48-8 | 22:7 | 37-4 | 205 
February ...-.+++++-.] 88°28 | 40:00 | 86°66 | 86°32 | 85°46] 25° on 27th. 56° on 28th. 31:8 | 38:8 | 35°3 | 27° on 27th, 45° on 4th & 28th. | 284 | 38:0 | 33°2 | 17° on 10th. 48° on 28th. 83°0 | 32°7 | 27-7 | 39°6 | 33°6 | 14° on 25th. 51° on 28th. 86:9 | 27:3 28th. | 51 ey 26 | 36:38] 54:0 | 24:0 | 87-1 | 22°5 
March sesesessesese+.-,] 34°77 | 45-40 | 40:00 | 88:80 | 87:80] 25° on 12th. 57° on 20th. 349 | 42:9 | 38:9 | 25° on 12th, 55° on 2ist. 81:5 | 444 | 37°9 | 20° on 27th & 28th.) 53° on dist. 88°2 | 868 | 31-4 | 46:7 | 39:0 | 22° on 12th. 60° on 20th. 42°7 | 31:0 17th.) 63 | 18th.| 26 | 40:3 | 57-0 | 25:0 | 401 | 95-0 
April... csssssssess+eef 40°60 | 56°80 | 48°50 43°50 | 35° on Brd. 68° on 25th. 40:3 | 53:7 | 47:0 | 33° on ard. 63° on 26th. 34:9 | 55:2 | 45:0 | 24° on 6th. 70° on 17th. 48:5 | 46*1 | 37-1 | 43°6 | 40:3 | 28° on Sth. 70° on 20th. 53'S | 87-4 20th.| 74 | Sth. 84 | 49°16] 64-2 | 325 | 48+8 | 30-0 
43°90 | 60:00 | 51:90 47°30 | 41° on 8rd. 71° on 20th. 44-8 | 56:7 | 50:7 | 35° on 2nd * 8rd. | 66° on 20th. 88°7 | 58°1 | 48-4 | 28° on 4th. 738° on 26th. 52°5 | 50°2 | 40:9 | G19 | 514 | 32° on 2nd & 3rd. | 75° on 26th, 571 | 409 29th.) 74 2nd. 81 | 53:0 | 704 | 38°5 | 52°6 | 81:7 
47-90 | 67-40 | 57-68 58:00| 43° on 2nd, 11th, | 81° on 2ist. 60:0 | 63:0 | 5671 | 44° on 2nd. 72° on 22nd. 44-7 | 64:2 | 54:4 | 33° on 28th. 80° on 6th. 561 | 54:9 | 4671 | 685 73 | 40° on 3rd & 28th. | 77° on 27th. 62°6 | 47-2 21st 82 | 28th.| 42 | 60-15] 75:8 | 43:0 | 56:8 | 41-0 
ae ane aattoll “ge sare el aren ieincorel lena | aso hex Ilan ag, 742 on 24th. 47-7 | 69:2 | 58-4 | 40° on 2nd. 88° on 28rd. 60% | 58:8 | 49:9 | 72:7 | 61:3 | 40° on Ist. 89° on 23rd. 675 | BLS 2rd.| 89 | 2nd. | 46 | 63-0 | 76:2 | 47-2 | Go-7 | 49-0 
60:70 55:10] 48° on ei 75° on 18th. 509 | 61:7 | 56°38 | 45° on 29th, 69° on 6th & 7th. 480 | 689 | 584 | 37° on 16th. 80° on Lith. 60°2 | 56°0 | 46°8 | 676 | 57-2 | 40° Oe aa 79° on 5th. 651 | 47°3 11th 81 29th.| 48 | 60:28} 70:7 | 48:0 | 575 | 42:0 
September . B4:35 50:95 | 86° on 1bth. 70° on bth. 46°3 | 59°9 | 58°1 | 34° on 15th 65° on 6th. 39:5 | 62°5 | 50/6 | 30° on 9th. 70° on 29th. 58° | 51:2 | 42°3 | 63:2 | 54:2 | 36° on 10h 2at 68° on 29th. 603 | 445 28th 2 15th.| 88 | 57:38} 67-2 | 88:0 | 53°9 | 87-4 
October scoreccecceeses 47 40 45°60} 32° on 15th. 60° on 2nd. 426 | 51:4 | 47-0 | 33° on 15th 66° on 2nd & 8rd. | 37:1 | 50:2 | 43°6 | 28° on Sth. 64° on 4th. 45:0 | 44:0 | 87:1 | 58'S | 45°5 | 30° on 15th. 64° on 2nd. 50°9 | 381 Ist. 65 | 26th.} 84 | 48:85] 61:0 | 84:7 | 48:3 | 92°8 
November ...........| 40°30 | 39°80 | 38°95 | 30° on 9th. 66° on 8rd. 35°5 | 48:9 | 39:6 | 31° on 9th & 19th. | 54° on 4th. 802 | 42:2 | 362 | 22? on 9th. 54° on 3rd. 87-7 | 3671 | 31°9 | 44°6 | 38:2 | 26° on 8th. 67° on 8rd. 417 | 316 Ist. ba 10th | 80 | 406 | 56:0 | 30:0 | 408 |} 27:0 
DET | 36:00 | 37°10 15° on Blat. 51° on 14th. 316 | 39°6 | 35:5 | 14° on Bist, 52° on 19th. 265 | 861 | 31:8 | 3° on Bist. 48° on 19th. 82-7 | 82-1 | 26-4 | 38:7 | 82:5 | 4° on Bist. 45° on 6th. 85°6 | 25:4 cee eee ole 13 | ...... | 540 | 13:3 | 861 | 11-0 
7aiepy WPocatent || LD || ceccceecc, a 86:2 | 521 | 44-1 459 | 44-6 | 87-2 | 58-4 | 45:3 50:9 | 877 41-6 | Means) 61'8 | ...... | 80°1 | 45-29} 62°9 | 92:2 | 47-5 | 80:2 
any Pecrcetl | Perc cecacekeceembrnssse CreRCOCESEO TATION 83°38 | 4871 | 40°7 CheCecenCceD PeEeOOe seerseseese | 46°9 | 46°0 | 38°9 | 55:2 | 47:0 tuduccsrvensensanenes ' Foro 52:0 | 39°6 aueeee | csscee | cevece | sesees | ccueve [| cxeene | ereses | coe cecene 
Ditto 1868 ...... Preece Reece le Soe EA ||P) || ABB |) cecercccercecen cco: po rezecivrecco... || excel Reese erred Reeeeean CEES wall catecrse rer ieeneats || Laer cesses | 49°6 | 86°6 
FT) EEO MME] OG Zama | Ee eee are eoedl aeeeacns | Sccwcaou llccseestil ( resaitteanSeestevacey ||\| denacsevosvanscacvenvai-d[Ganvacei| coeman wae Peteceo.. ocd oN paced nyeseees ReEECrCN BIB | BLA | 445 | ceseseeeeeeee ext |! corecos needa este aos |) cerca || specon. |] oxcccd oo caccen a secevenih || (pueddtrtenreteamendenn 507 | 877 


Average—1870 ...... 
Ditto 1869 ...... 
Ditto 1868 ...... 
Ditto 1867 ...... 


Height above Sea...... 
MOonrTuHSs. De 

ee ee nee 
JAMREWE? ooeonnoanocoane Mhsde 
February.......-/...0- 
Michie ssmansinesis serena Ns 
BANDE. Setter sree siactacateies x 
INMIEI jane ercne Seren ccnare | sis 
JtiN@y “eesossconesososes: J “i 
AiUliyes csieicise aeciccleniestre 62°5 
ATU OUST vere cecencensieee 58.6 
September ............ 557 
Octobe ce secsecc-ss 48°3 
November ............ 40:4 
December ............ 36°2 
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NORTH SHIELDS POST OFFICE. 
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Min. 
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eoeeee 
seeeee 
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Mean. 


Degrees 


eeeeee 
weeeee 
eecee 

eeeree 


eeeeee 


eee eee 
eee eee 
eeetee 


seneee 


80 feet (?) 
Minne Wet 
“omdel,” pA 
EEE ee 
Degrees| D: 
sinvesneclane Sen eoees 33-4 
PPR RP eticcabcoode 33:7 
onoed cence Seeeaee 36-5 
saved suatdaenleaeeeee AB] 
diets ais s/c CREREER AS-4 
Jsowaedestealete eee Bad | 5 
51° on Ist & 2nd. |z7.9 | 5 
46° on 29th & 30tls4.7 | 5 
46° on 30th. ue-g | 5 
37° on 11th. bse7 | 4 
32° on 12th & 13thgg.g | 3 
19° on 31st. 32:0 | 3 
—_———_ ——_—_ —_____ ‘ea 
vhowetleounga ae ug-7 | 4 
Jisdsetieiaonie nae unea | A 
dice ouda eaeeheetenee [ae 
sisola ese chee eee 43-8 


BY THE REV. R. F. WHEELER, M.A. 307 


TEMPERATURE. 


Various facts concerning the temperature of the different 
months have already been recorded. Mr. George Clayton 
Atkinson has forwarded the subjoined table and diagram of the 
variations of the thermometer at Wylam. It will be seen that 
the winter months, January, February, October, November, and 
December were exceptionally cold; while the spring and sum- 
mer months, April, May, June, and July were considerably 
warmer than usual, one consequence of which was a grea »bun- 
dance of well ripened fruit and a good harvest. 

The lowest temperature of the year at Wylam was 8° on 
December the 28rd; the highest 88° on July the 24th. 
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NORTH SHIELDS POST OFFICE. 


SHOTLEY HALL. 


TABLES OF TEMPERATURE FOR 1870 continueb. 


oo a a (a a 


DURHAM OBSERVATORY. 


SEDGEFIELD. 


BRINKBURN, 


SEAHAM HALL. GAINK ; 
AINFORD. HARTLEPOOL, DARLINGTON 
Height above Sea....., 80 feet (?) 312 feet. 352-4 fect. : 
SHUTS 100 feet, 251°8 fect. 80 feet @) 
: =.,| Weight “ = Me. 
Mean | Mean Mean | Mean |Relative| '- ©» | Weight| Weight ean 
Lowest Highest Mea Mean | po, Tmanine jae] Of VO | vo, Mean | Pres. of 
MoxtHs. Dry | Wet | Min. | Max. | Mean. Minimam Maximum Min. | Max. | Mean. | Hishest] Lowest eat) ofa | temp. | emp Mare | ace | ty Sear or | enti Piste Drv A Te | ae aa PARE Pa ae tne Minion Pishesl 
ib. | Bulb. Temperature ‘Temperature Reading|Reading| peng | of the | ofthe |evapor-| Dew | Sat |S CUE) satura-| foot of |Norce of|reduced 7's | gtatny | gene | gp At, | 9 A Nt ae: eis oben Min. | Max. | Menn, | Drv | Wet | atin. | a Dry | Wet 
recorded. recorded. ee Monti| Air. [Aus | point. | 100. | fF "tion. | Air. [Vapour | to Sen |? 2 OAM. | 9PM. | 9PM. | 9 AWM, | { meet emperature ‘Temperature = *] Bub. | Bub, | Min. | Max. | Mean. | goih, | pinb, | fim | Max. | Mean. | Min. | Max. | Mea 
Air. eyals ES recorded. recorded, 
= Dezrees| Dezrees| Degrees| Dezrees| Dezrees) Degrees| Deztces| Dozrees| Dezrees| Dezrees| Dezrees) Degrees| Degrees| Deztees| Degrees| Degrees) Degrees) Grains | Grains Inches | Tuehes | Degrees) Deprees| Degrees] Deztees| D 
= earve 2 ® eres) Deg grees) Degrees) Degrees| Degrees) Degrees y z eet Nae rae 
Tannary -..ceeeee eee D) Jeol he soak |] Staten] ee Steen ee oro eee sero) | | Weaseecreeroceosoa er 31:7 | 40°5 | 3671 | 45-9 | 20-1 | 38°60 | 31-57 | 35:08 5-27 | 83-84 | 31°60 86:6 | 2:09 | 6:32 0178 |29 712) 34-1 Gage lhe ae aun as a ae . = Degrees| Degrees! Degrees} Degrees| Degrees| Degrees) Degrees} Degrees} Degrees| Degrees) Degrees) Degrees) Degrees} Degrees! Degrees) Deg~ 
| " 7 9 | 88:6 | 35°3 | 20° on 27th. 46° on 4th & 8th. | 29°8 | 38:6 | 342 } 44-0 | 38-5 | 28-8 | 39-9 | 34:3 | 86:6 | 35:6 | B44 | 39°7 | 87-0 | 29:0 | 380 | 83" 
PRETTY pee eee tee | I|lceraili ceecery [icesscell|uveesenil| Ucwseecr|) tacecservaxoussone a BLT | 40:5 | 361 | 51:2 | 23-4 | 39°34] 30°88 | 35+ 83°51 | 30°77 | $8°3 | 2-01 | 0-40 | 551-9 | 0-172 |29:677]| 34- ore || ails. |llereeed Mewes Sales . B 
: i 3 § | 3511 7 To) 349 | 88-7 | B44 | 88:5 | B17 | 89:7 | 85:9 | 21° on 26th. 52? on 28th. 30-4 | 39-7 | 35:3 | 43:8 | 84-4 | 26°9 | 39°8 | 33-4 | 36% | B52 | 33-1 | 89-2 | 361 “8 | 87-9 | 82% 
arch . |) spres, || Scone |] Grete |] coaexenonescoscccs: | |) cateceesecenoeoon ec 33-9 | 45°6 | 39:8 | 58:6 | 23-4 | 45.76 | 93°50 | 39:63| 88°51 | 36°26 | 33°25 | 82:0 | 2°22") O49 | 5517) 0-190 }29'847) B87 | B6%5 | 87-3 | B5°8 | BB | 45-5 2 
March 8 a0 038 9.76 | 33°50 | 39°68 | 38:0 | 36'=0 |v Lor 47) 887 | 86:5 | 87-3 | 85:8 | 83° | 4575 | 89° | 23° on 13th, 54° on 21st. 30'8 | 45:2 | 380 | 36:0 | 28:0 | 28-0 | 47-0 | 87-5 | 88:7 | B64 | B52 | 43-1 | B91 | 201 | 4e7 | 87's 
Wuelll Seeeeeoceeroee 46-2 | 573 | 47-1 | 74:7 | 29°9 3 | 38:98 | 48+ 98 | 48°39 | 38°96 | 734 | 275 | 0°99 | 541°8) 0 29°810] 501 | 45-1 | 45+ ae lhenwe Iheresull nen. I eas 3 
April B2 | aT 7 747 9 3 | 88°98 | 48-51 | 47°3 3 | 7 a 2 10) 50-1 | 45-1 | 45:3 | 41-9 | 39°6 | 585 | 48:8 | 31° on Sth. 76° on 20th. 37-7 | 59:3 | 48:5 | 48-2 | 45:0 | 62-0 | 366 | 49-3 | 47-6 | 44-2 | 41-8 | 545 | 481 | 853 | GOL | 47-9 
. 5:8 | GOT | 53°3 | 72:7 50°98 | 43°16 | 52-05 | 50°80 | 46-42 | 42°35 | 75-0 | 311 | 1:03 | 536-9 | 0-271 |29°688] 52-7 | 4g. 3: eeeulidouraltRats 
Mayeseccsseccceesceesees] [coe | creses | cesses | cesses | csscee | seeseetestseseeecses | senececammm a 45°8 | GOT | 53°3 | 72-7 60°98 | 43°16 | 52-05 | 50°80 | 46-4 3b | 7d 3 | 536°9 | 0-271 |29'G88} 52-7 | 48-4 | 481 | 45-6 | 43:7 | 58:5 | 51:0 | 32° on 4th. 70° on 29th. 40°3 | Gk1 | 52:2 | 53-2 | 49°6 | 422 | G46 | 58-4 | BLO | 47-8 | 465 | 57-3 | 51-4 | 40-7 | 626 | ol9 
} 543 | 6 50:2 | 80-6 | 38-4 | 67-62 | 48 52°38 |48'78| 76:2 | B87 | 1:21 | 5821 | 0:345 /29-718] Ss-4 | 541 | 5a | 5 Palen oe a 
TMD caccosssreccersad iees |) cegceas|}| aanoodl feosced 4 jacoccge |) = coscgaa cepeeeccosocoe ||] sesdceneccoogoc ssp oooe 543 | 66-0 | 60-2 } 80°6 | 384 | 67-62 | 48°21 2°38 | 48°78 | 7 3°87 1B2'1 | O'845 |29°718) 584 | 541 | 5B | 51-2 | 48-7 | G4o | 568 | 41° on 28th. 79° on 21st. 4675 | 68:9 | 58:2 | 59:3 | 55-5 | 465 | 68:3 | 574 | 56°83 | 52-6 | 51-6 | G29 | 57-2 | 44-2 | 69-0 | O75 
= st & rire) Sow 5D 7 297 a re mar | 2 Dr uy DG6°5 53° 79° “56 Wy) 526° .. 99-555 <= eo. ee, YS 
July.....- peccnensseeeats 51° on Ist & 2nd. | 77° on 23rd. 55-4 | 70:0 | 62-7 | 86:2 | 45-0 | 71°87 | 52°58 | 62-20 | 60°00 | 56-51 | 58 44) 79 | 4:56 | 1:21 | 526-1) 0-409 )20:555 57°9 | d7°7 | Bol | 52-8 | 69:0 | GOS | 45° on 2nd. 77° on 24th. bl‘4 | 70°T | G10 | 59:5 | S81 | 52:2 | 743 | 63-2 bO1 | 77 637 
August 46° on 29th & 30th.| 67° on Sth. 50:1 | 65-9 | 58-0 | so-1 | 39:9 | 68°87 | 48-85 | 58:86 | 57756 | 53-40 | 49°62] T4L6 | 3:96 | 18d | 529'3 | 0°356 [29°628) 59:3 | 547 | SBT | 51D | 49-4 | 6° | 57-6 | 42° on 27th & 28th.) 75° on 6th. 48-1 | Gd'9 | 569 | 56-9 | 52-9 | 461 | 714 | o87 45:5 | 699 | B77 
September 46° on 30th. 65° on Gth. 46-9 | 61-2 | 541 | 70-0 | 81-9 | 6424) 45°37 | 5481 | osT4 | 5046 | 47-78) S19 S74 | 083 | 5341 | 0333 |29:655] 47-8 | 46:8 | 50-9 | 49°5 | 46-5 | 62:7 | 546 | 35° on oth. 59° on 5th. 41-6 | 63:3 | 62-4 | 52-2 | 50° | 41-1 | 648 | 529 41 | 66:0 | 538 
October .- 37° on 11th. 5G° on Ist & 2nd. | 41-9 | 5175 | 46-7 | 66-0 | 30-1 | 53-66 | 40-99 | 47-33 | 40°77 | 44°32.) 41-08 0°63 | 5346 | 0263 }29:309) 47-7 | 45-7 | 4o-L | 43-7 | 41-2 | 531 | 47-2 | 32? on Toth. 64° on Qnd & 4th. | 39°2 | 531 | 462 | 45:8 | 45-7 | 86-9 | b4-1 | 45:0 87°3 | 58-1 | 401 
November .......-.---| 40-4 | 39°3 | 36°8 | 42°8 | 398 32 on 12th & 13th.) 50° on Ist. si0 | 43:6 | 38-9 | 53-9 | 276 | 43-08 | 33°77 | a8 7B | 98°92 | 87°86 | 35°30) 87-3 | 241 | OBE | 546-4 | 0-206 |29522) B74 | 36:3 | BTL | 86-2 | B43 | 441 | 39-2 | 26° on 15th. 54° on Ist. 31-1 | 43-4 | 33'9 | 87-3 | 86-9 | 28-6 | 446 | 36°6 29:7 | 43°8 | 86° 
December ...----.-.-- 36-2 | 35:2 | 32°8 | 38-1 | 35°d | 19° on 3ist. 50° on 19th. or-7 | as:¢ | 382 | s1-0 | a6 | 37:56 | 29-23 | 33-40] 88:87 | 3244 | 29°87 | Sk-7 | 1-94 | 085 | 5544) 0-166 |29:793) BB-0 | 32-0 | BB:0 | 82-2 | 201 | 87-6 | 886 | 9° on Bist. 50° on 12th. 98-9 | 39 | B43 | 32:3 | 38:9 | 247 | B77 | 31-2 | 86-0 | B48 | B30 | B97 | BOA | wee. | ceene cng 
| 
| = L 
Average—IS70 ....--] .e2002 | sereee | teers | seeeee | seseee | seeseeeeeseesrentecss | 41-6 | 53-4 | 47-1 | -- scat £66620))| | SSS 46-97 | 46°10 | 43°36 | 40-28 | 80-6 | 2°97 | 0°76 | 5410) 0-261 ]29°663) 46:3 | 43-7 | 44-2 | 49:5 | 40°3 | DBL | AGG | wee reeeeeeees | sneserecesescsesccsss 879 | 541 | 4610 | 47-4 | 445 | 88°6 | 53°6 | 461 B41 | 518 | 43-1 
i i 
| | | | H e ; = 
Ditto: I8G9 ceweec| ---22 | o2-ce2 | 2a-=-= | |). “cesesosecRecno anos |) peasbooreecouceeceracalt [Ipaeee } ceocon’| | acesrrs| hefeoso |) rpstes ([icccesa!|| corsee. || Sosieo.|[ e200 |} Saucon IH eceaon action | eboos | | AoW aoeecs | cesses | trees 48-6 | 45-4 | 44-2 | 42°8 | 40°9 | 583 | 47-0 | ececceeceresestesee | sesenensecereceseseee SAL GME: | 227000 1! scocone| onece [uacecees| leeeeee |) cebeose| freee.) omocnn |p SNR OEY |p ctl) otocen: || osc 
TWitaiay WTES) senecl | Soscncel | oreo | pesos feces | eee | N exoreo || Osea || coacee | onean |) oecose [fessor 'edaons || -o2ce85:|| oor | ocean | coies | cocoa! |fcees i) Ganccs ) cecemn | opcen | cocean | onsen || co oon | occ 7515 | tres |) ARNO) || cencocoosceoaococenns || éncocoenconccertucn0 Poles sede. || Wkcvet || aescee | eeoreer feneeeziel erates | Barvece | fconeete | [tckeaa|| poecee: |tuoctbn |p cmeara:| Pro 5)|fecescs 
| | 
Ditto S67 ...---] -.---- | -ce--+ | seecee | oreeee | feces ||- surpesbaRceceantoans.. ||) -ceesteessecorerecccea. | |icsocog|||fcosacon| fatmecos | | cooecca| yea eo sf Fecnocce conceal nbc + These results are reduced from the readings of the Dry and Wet Bulb A518) |(4B:8) ||| Tasven ||) caewas 40°5 | 57:0 | 45°7 F433 || renee ]teecoste 4 )Mecoorfiel| co6-cn'|) coceoas] f-aascen=|| ascncoa||onncon || edb: 
| a al rang laisher’s Tables—the obser- 
| | 
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The following list shows the lowest temperature for each day 
in December, 1870 (according to a self-registering thermometer, 
four feet from the ground), at Gainford :— 


December 1......... 30° | December 17 ... 20°5° | December 29...... 18°5° 
Ul Olan east 26° Fey 1G. aes ii 20; cab 200° 
cbadatin ee. eh 29° is eas. XR wp Sie 0°32 
a Tiga the 289 pi 92> 8), M6e ze. 3 degrees below zero. 

ieee 23° D8 os, 01°°s | > ee 
ah [Sig AG 240 94... 05° | The readings are taken 
cstv telbsee sae 31° » 25... 14:50 | at9 A.-M. daily, and, there- 
Owe 29° 26... 21° |fore, give the extreme 
29 92 . 
At, oA 8, 25° 4, 27... 14° | degree of cold during the 
Uae Oem een 240 » 28... 11° | previous 24 hours. 
WIND. 


The following tables shows the number of days on which the 
wind blew from each quarter at the different stations from which 
observations have been received. 


Mr. T. W. Backhouse, of Sunderland, has been good enough to 
prepare the following statement which shows—A, the number 
of hours that each wind blew in 1870, according to observa- 
tions made several times a day; B, the amount of rain with 
each wind, as nearly as could be ascertained ; and C, the amount 
that would have fallen with each wind in a year if it had fallen 
in the same proportion: showing that 1870 the N.K. wind was 
the wettest, and the 8.W. the dryest. 

Nee) oR SE PS. 1 Shy Ww: Nw. Ge 
A—477, 377, 517, 909, 806, 1281, 1966, 1097, 1830 
B—2°02, 1°70, 1:67, 3°01, 1°32, 1°71, 2°92, 4:24, 4°32 
C—87'1, 39°5, 28°3, 29:0, 14°3, 11:7, 13:0, 33:9. 


NOTES ON FLOWERING PLANTS. 
January.— 


Acklam, near Middlesbro.’—Field daisy on the 4th. 


February.— 


Wallington.—The Christmas rose, winter aconite, and the 
snowdrop were the only flowers observed to be in bloom, 


Acklam, near Middlesbro’.—On the 6th the catkins on the 
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RELATIVE PREVALENCE OF WIND FROM DIFFERENT QUARTERS IN 1870, 


ALNWICK. NORTH SHIELDS.—Roserra Pace. WYLAM. DURHAM OBSERVATORY. 

Days and Calculated Average Prevailing Wi : , ; Bsti Mean ‘Times obser iv 
Diwetion. Veloci:y in Miles.* 1870. al poe a oon ! mbes ea O40. Velocity. in aaa fea 
es eee | = —— 
" ‘ miles. 
Wh Greco 31 | January... 24°6 | January...... N.W. ... 1°5 Orsi eeenLOLLS. 1:19 TO; OG Me ONGaeee er UBS “aconse 10:29 
N.E. ... 34 | February 30:1 | February ...|S.W. ... 1:6 79} W. 14°.N. 2:13 14:15) | NUE. G5) 1... 8:92 
N.W 23 | March...... 27:0 | March INGLE, Gao Urs) Gry, ING BR 1:67 WUBY? 1] 10h becane Ba rere TAL 
Rs ceaysa 36 | April ...... 30:4 | April .........,N.W....1:8] 48 || W.3°S. TB) |) WD Ss oo PE) occ 3:98 
S.E. ... 42 | May......... 31°9 | May AP SEN os tae LT 68 {| S.W. 10° N. 1:90 eUIPERMY IMSS Baoan BUS |) aoearen 21°80 
SEA 5 poo (IL PANE, noone, 80:7 | June ... AMVs pen LLG 6:9 W. 1:18 US Nas Woes S80 corece 11:93 
nee a alyaeeente 22°3 | July | NW. ... 1:7 |) 6 W.22°N. | 1:09 610 \iWae ee lacus 18°66 
Wis tesvecs 65 | August 17°3 | August NvB.--.. 18) |eGut N.E. 3° N. 1:07 (EOS WNSWiecs Ob icesees 13°08 
Variable 66 | September 24:6 | September...) S.W. ...1.7] 54 Wie lens! yy SHO) MObihieG, YS) ocr 3:98 
October ... 30°7 | October ...... SaWeeeen0 6°6 W. 10° N. 1°58 10°92 — —_— — 
365 | November 22°6 | November...| N.W....1:5| 68 N.W. 20°N.|} 1.80 8-71 2)729% 100°00 
December 29°7 | December ...| N.W....1:7| 65 N.W. 30°N.| 1:39 10°35 —- 
— ——— | |} —— | —— | 364} dys. 
INS Wieexamliaty 6:3 W. 20° N. 1°48 10°18 PECERE NESTE 
i in July 


* Registered by self-acting Anemcymeter at Alnwick Castle. 


North North é Sunderland eit Beanam, en 
Direction.| Sunder- | Rothbury.|Wallington| Whitley. |Newcastle.| Cresswell. ae Shove vy ate Sedgefield. Tall. care Darlington} Gainford. Middlesbro Hartlepool, 
an: Office.* House.t Office. N I 
ea Days. Days. Days. Days. Days. Days. Days. ea Days. Days. Days. Days. Days. Days. Days. Days. 
Neeess ss 75 44 12 33 28 30 29 26 18 10 98 37 50 60 53 82 
N.E. ... 14 22 72 40 26 32 W7/ oT f 11 7 384 37 64 6 37 36 
INF Wisee« 25 104 87 57 388 “Bs = 20 49 4 62 18 22 34 33 78 40 40 
Siutevecss 86 15 14 23 33 13 20 28 4 35 76 46 37 35 11 35 29 
SlDin cool — UG) 48 36 44 11 74 5 23 24 12 14 36 27 2 14 46 
hy Whee 564 37 46 48 73 63 49 28 59 57 38 29 24 TiC 10 90 93 
Bicasness 21 16 12 18 24 22 11 30) 4 16 22 31 44 5 10 25 8 
Wispccss<s 88 70 74 7 94 66 54 73 91 133 61 91 65 58 71 29 
Variable]... : 0 nee ee ag 39 as 25 SAG cae 
Total | 365 365 365 365 317 359 184 329 314 3865 335 365 356 235 865 365 
* July—December. + No observation made in August. Deficencies in April, July,) September, October, and November. + No observations in June. 


§ Nine Days no observations. || May, December. 
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FOREST TREES, SHRUBS, &c. 


NORTH . , 
SUNDERLAND. CRAGSIDE, ROTHBURY. WALLINGTON. CRESSWELL. NORTH SHIELDS. 


ee a 
= ———— 


SEAHAM HALL. ACKLAM, NEAR MIDDLESBRO’. 


GRETA BRIDGE, 


FOREST TREES AND SHRUBS. Divested Divested Foie —— | 
In Leaf. |In Blossom] In Bud. | In Leaf. |In Blossom In Bud. | 1n Leaf. |In Blossom aan In Bud. | In Leaf. |In Blossom See In Leaf. |In Blossom} In Bud. | In Leaf, |In Blossom rae In Bud. | In Leaf. |In Blossom tas In Bud. | In Leaf. | Bh 
M8 |e ee ee ee he Les e= 2 eae Leaves. ossomD 
CATA Bivecssensestresssesrsesel stvanrerdecxpounnrll sewyere= I \vssane April 4] sssuc. | secee April 4] April25| None. | Oct. 31] ...... May 12] June 30] Nov. 15] «..... | see April 20 | May 12] April 4 Aprilas Apeian | apayun toeeana ee — 
GH ierissrersrssesssveaeressresersetrecerncnessl| easoxssue | reeses May 4] May 24] ...... April14 | May 28} April26| Oct. 12] ...... June 1| May —|\Oct. 12)) ...... | c.. Ysa. May 30| ...... 3 April25 | May 23 | April20| Oct. 20 . aie 98 he 
Barberry May 22} secrce | coves | severe | ceeeee April 1| April18 | May 21] Oct. 26] ...... May: 19:1) Atpriliib}|/Novwar 8/1) essay |ueeenee | Okey stn | eee June 19 a April 12 | April23 | May 18| Nov. 4 i ay 22) May 8 
THEE (OD borncend done ne EeP el ARDC eI May 26] ...... mityy TWN wears! |P aascco April 14 | April 23 |Nh2 772] Oct. 28] .....- May 18 | May 25| Dec. 1})May 7] ...... April20 |} May 20] ...... é April22| May 9| May 30] Oct. 25 remit Mar ie” 
IPS tines peas oreo anne: AB so 7 cOAGREGnodon { apactocrese| empcndaa April10 | May 30] ...... April. 6| May 7] ...... Nove 4) cesses April26 | April26| Nov. 1] ...... | cscs fo cseeee May 20] ..... s April15 | April25| April21| Nov. 5] .. Be Ll on 
ar May? Ze vesees vee | April 28 | Mar. 22 | April20| May 6 Oct. 27] ...... |May 18] April24| Nov. 1] ...... | April23] April 3} May 4] May 12 s Mar, 26 | April 25 | April18 | Oct. 29 38 Mate on 
Bramble Pr, Pine BABA leer Mar. 12 | April12| July 20) Dec. 20] ...... May G|June18|Nov. 10] ..... | se April 4| April 30 | June 12 3 Mar 1g ltApiioe traneds unr tc. ar. 29 | May 29 
TE Rfayin Beanies BorpcenRoshe UOC Oar no erenend [) OS55 ee I> SCSeeoeRen) (lero ImeCCC ED May 14] Mar. 25 | April27 | May 28 | Nov. 16] ...... May 10] April 8| Oct. 30] ...... May L9\) sieves | eee May 30 ms April 1| April26 | May 16] ...... Apel 6 ee wneg 
LOGE scare annceebecechiGenen -GecRCADDARGADDOE| | 2chiGceo~ | Sona SOON eetepcoociE/ Nesiccoceral #leeceonor Mar. 2} April 6} June 25 | Nov. 13] ...... April24 | June 15 | Oct. 25) .... | sess April 2|May 4] June 20 ‘3 Mar. 25| Aprils | June 21| Oct. 17]. AD BO vonass 
Hime etree secre nace sarssrei iMteesremel|icizess: [iv creseze | ieessen | “onsinns April 1] April23 | April 8 | Nov. 18] ...... May 20 Mar. 30] Oct. 12] ...... April16 | April17 | May 2} April17 = ipsilap'| apatite -anilidiee. ca |e me eae e 
Flowering Currant .....:seccsseee veeneeee April8| ..1.0.  we2see | seeeee April 8] Mar. 6 | April 5} April16 | Nov. 12} Mar. 20 April20| April 3} Nov. 8] ...... April 5} April 1|May 2) April 3 = Mar. 18 | Mar. 31 | Mar. 24] Oct. 24 Match eee a 
Haw tholinstarr tats ao aceirereecerect April28 | May 28] ..... | « a.» |May 2] Mar, 12} April18} May 30 Oct. 26} ...... April 24 | May 25| Noy. 1} April26 | May 20} April 2|May 4] May 20 & 4 |Mar. 81 | April21 | May 10/| Nov. 10 nee Nae is 20 
ee ee Jorvsne focssee [cess | sseee [neon [Bar 15 } April20 | Mar. 81 Nov. 14| Feb. —| April24| Mar. 12|Nov. 8) ... | ce |Apelie| Magen | 'S |man 2el-Amnizel| nay eiloot may pril20 | May 25 
ceove |} “consi |} coosand. If serodor April 6| May 18] May 28) June 28] ...... April 26 | May 23] ...... same. seenes pero saver | May 29 SB. April16 | May 12| May 10) July 9 i mie 
nese: |] = qoesen | coapedee SN laceans Jan. 10| Mar. 12| May 29|Nov. 6] ...... | April26) July 1] Oct. 25] ...... sees | April 1] April28} May 24 i? Mar. 4| April 7| May 14] Noy. 8 a ue =a 
careoe |{Secspes || dena June 4] April 2| April22| May 27]Nov.12] ...... |May 6|May 22/Nov. 8] ...... | May 19] April16 | May 12| May 24 a Ee April 4| April2s | May 16| Oct. 8 eo a i Bene 
Weotievoicteresstanrstsesssescasesersares|PADIINZB In aeaieesn ||) cn-0nee sri ven | Mar. 28 | April16! April20| Noy. 15] ...... | April25 | April25| Nov. 1] ...... seeee | April12) April22]_ ...... es | Mar. 18| April15| April 6| Oct. 12 iy. , ces yal 
FUE ce sho AN eran cae icone teatro a bivakaded Mar. 15| April18|May 19|Nov. 4| ...... | April26| May 22| Oct. 25] ...... | May 14] April 3|May 12|May 18| & | Mar. 24| April22 | May 14| Nov. a : Baa: 
Reamer ea reiiiew ean conzeraa tex sus sxevacend ‘ Sines Janne soccon |Pdiineee) 1 Mee. 28 April2é July 1/ Oct. 28] ...... | May 10) July 1) Oct. 25] ...... eee | April20 | May 20} July 21 a April12| May 7| June 14 | Noy. ee he 
pee WAN TI Gile sstcoe il) asec April 8] April14| May 25|Nov. 8] ...... |May 6] May 25 Oct. 15} ...... | May 20] April —} April28 | May 20 g April 5 | April 25 | May 25 | Oct. 15 er os 
NN ere te or ee eeoy ole ee ie tomecea I arte lle teaser Ne con aaes May 1] May 21| June 1] Noy. 20] ...... Aaa May 25| Dec. 1] ...... weve | April20| May 24] May 29 ei April22 | May 13 | May 16| Oct. 31 eee : eae ms 
sca ft eter ee Mar. 8|April16| ...... [Oct 20]... | sess | April 2| {ct 252] April16) ...... | April 2] April23 | April20|  — | April 8| April27 | Mar. 16| 0 lee ee 
cj 5 ¢ q ay. ct. 22 tee 
conn Aug. 1] April 1} April21]June22}Dec. 4] ...... {aoe t July 12) ...... 2onoon vee | April 1| May 4] June 20 Ss era ence hires alee or oo eantve ree 
Be tal Manteca hes Rae ie 8 ae veeeee | May 6] June 18] Nov. 10] ...... seeses | April 16 | April 28 | June 10 a Mar. 31 | April 21 | June a Riv 12 April 10 oe Jano 20 
yi vccse | April 1 | Apr prilt(6)l Nowe 18) i cs.-ct) + Appa] Arpt 2) No wert O1 | creer pean ete : F ae ; ; ah bes 
ee Shiro Ape ©) per 20) Tate eno) (peas -g | aaa May 13 Oct. 25] May 7| ...... me a cee 3 anes pa ic : a a Lanta 
oi a ° a a A ceevee «=| ARDY |) deans 
ene ee | | VB] sseses | sears April—| = | Mar. 16] April20| Jan. 4) ee [on ea 


SS 


April24| cesses Ea 


| April17 | Very abur 
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filberts were out and very fine and full. Ranunculus ficaria in 
flower on the 24th. 


March.— 


Wallington.—Spring flowers scarce and late. The only ones 
in addition to those recorded last month are primroses, coltsfoot, 
and violets. The hazel was not in blossom until the 31st. 


Wylam.—On the 20th wild primrose in flower on warm sun- 
exposed banks. On the 22nd apricot in blossom on cold wall: 
the 18th being the average of thirteen years, 1870 therefore 
four days behind. On the 27th lesser celandine in flower. 


Acklam, near Middlesbro’.—Apricot trees beautifully in bloom 
on the 28th. 


April. 

Wylam.—On the 12th Ribes sanguinea in flower: March the 
26th being the average of ten years, 1870 therefore seventeen 
days behind. On the 3rd wood anemone in flower. On the 8th 
pear on cold wall in flower: April the 1st being the average of 
eleven years, 1870 therefore seven days behind. On the 15th 
black thorn in flower. On the 19th gooseberries in flower. On 


the 19th dwarf standard plums in flower. On the 20th dwarf 
standard pear in flower. 


Gainford, Darlington.—Golden drop plum in blossom on the 
8th. Apricot trees on wall in blossom on the 3rd. Strawher- 
ries in blossom on the 21st. Peas in blossom on the 28rd. 


May.— 

Wallington.—Very favourable month for vegetation. The 
slight frosts did no harm to the fruit blossoms whether pro- 
tected or not, a rare occurrence in the month of May. 


Wylam.—On the 4th strawberries in garden in flower. On 
the 4th dwarf standard apples in flower. On the 9th oak leaf 
‘as big as a shilling. On the 14th horse chestnut in blossom. 
On the 17th white thorn in blossom. On the 19th ash in leaf. 
On the 20th Gloire de Dijon rose on wall in flower. 


WILD FLOWERS. 


: STANDARD FRUIT TREES, &c. 


Ce GEE 


NORTH , F 
SUNDER- WALLINGTON. CRESSWELL. NORTH SHIELDS. SEAHAM, |ACKLAM, NEAR MIDDLESBRO’. GRETA BRIDGE. 
STANDARD LAND. ny Kea 
FRUIT TREES, &c. |__- NORTH | War- I) Cress- Nort : ae 
fal Sunprer-]_." WIN ATON TH | SEAvAM | Nrax | Gren 
In Blossom. {In Blossom Yield. ‘In Blossom Yield. In Blossom Yield. In Blossom. |In Blossom Yield. Tn Blossom Fruit Gathered. Lainjn moa Tay CGN | SE | Res Surerps. | Harn. | Mippres-} Bringer 
| See eee See ee eee S| (ae ee eee [oe | meal eg Ses a we ee or en | eee ie Te ee | Tr p VS BRO’. = 
Wppl@recrescccccrrscev|) serene May 15] Abundant ............ May 20} Plentiful ..........+: May 9) Very abundant...... May 20]May 4] Moderate ............ April 22 | September 8. ee wee 
, ; ces lien ys : I I I I I er anes ra | 
Cherry ..sevececreeeref  seeee . April 30 Ditto sseseseeree April 26 GOOd ceesesesesnererees April 24 DORE 1 SCGCEs May 10 April 23 | Very FR00{E escoocesosd Maye 2) |) ire occincees Bisson Blcesor: Bloat Bicsvon. Bigasoms Sima Dieu Beene 
THAIS? aonepoae ana May 2|May 7 Diitoweacsree April 26 | Partial ......-...+++++ April 17 | Very abundant...... May 10 | April25| Good crop............ April 26 | September 8. =| 
bltitiitesseenseescerres i coesat April24] Ditto ............ April 26 | Plentiful .....::00b se all COE nosonbee May 10 | April20} Good crop............ May 4] September 8. Anemone .....- ve ce | April 16 | April17| April 4]... April 10 | Aprilgo 
Currant .seseeeeeeeees April 10] April20| Ditto .........+.. April 26 | Plentiful ..........-. April15 | Very abundant...... April 2 | April22| Very fine ..........-- ENT crercrentrvci Hulbons eal renere May 12] April15] ....... | May 14| May 12] May 1s] ...... 
Gooseberry ........- April 6 | April 16 Dithoteecnnere-: April15 | Partial «0.0.0... April 14 Dilton see. April 20 | April16 | Abundant............ April 5} June 16. Coltsfoot .....- April 4| Mar. 19] April 1] ...... Mar. 1| Mar. 20| Mar. 8 Aprili3 
Raspberry....cccses04f) coves June 2 DithOlmecersssscrncs June 5 | Good ...cccseesevecoeee] coarse Ditto «+1 June 4 | May 20} Good crop........+++- May Qi) Viveenercaeises Cowslip ......+. May 20] April12| April20| ...... April 16 } April 23 | April 25 
Strawberry wee severe April29} Ditto ........e0 May 20 | Good .....ccseeeeeeees April25 | sessserseeeaees May 24 | April12| Very abundant...... May*10| June 18. Dandelion ......J ...++ April22) April 4} ...... Mar. 24] April 1| April 2 
Porget-me-not.| ...... J GHG ZICH ceonen. || aoood ys 7 
GRAIN, &c., CROPS. orget-me-not une 6} May 27 May 20|May 7 
sss » 
ee Garlic. .cscetsuce-f| seoees Maye 28) |; Nulye Si) reaver |eeerces April28} May 20] ...... 
NORTH SUNDERLAND. WALLINGTON. ORTH ; 2 nSETO? : 
GRATIN: 20, CHOPS, B SHIELDS. ACKLAM, NEAR MIDDLESBRO’. GRETA BRIDGE. Hyacinth ....... s+. May 24] May 18} ...... | sean May 10} May 26} May 18 
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| r BilewoOttiversssss:| 0 reste April 3] April 2] ...... '. 16 nil 2) Feb. 25 
BGA Meee eee GU PMIIETN Gecsesess.) ||| civsestten [ih ceasayvens SEE Die irc | ne March 15 Septem. 10 | Good crops sf sesceeaee : I p Mar. 16} April 2} Feb. 25 
Cloverseeds...| Endof June ...| ; Much below Below an} Primrose ...... April12 | Mar. 4] April 5} Mar, 12 | April 10} Apri bl 
BRAG assseress tet Old land ......; 3rd wk. in July { eet Old Land... | July 1 { OVOLUC ERM ema ce te | |fje= 9 (See toca | July A Moderate nea | Mameeeneeens : ie sed ieee eos | 
Mangold ep seiicst | Ue CiRC MME HMMEMEciiacsesisre 9 uh  eetvesee . - of -.esweennen, []) > \encepsua'a = spoocpeeg | spenaeopis April 16 October 26 Fair OW coed) ceonoane Red Poppy CY Oh ae | eee ap ats July V2] sess [teens June 12 May 31 | 
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June.— 


Wylam.—On the 5th wild rose in flower. On the 13th first 
dish of peas. On the 13th first ripe strawberry in garden. On 
the 19th Portugal laurel in flower, and very profusely. 


Whitley.—First new potatoes gathered on the 21st. First 
dish of peas on the 21st. Strawberries gathered ripe on the 
25th. * 


_ Acklam, near Middlesbro’.—Mildew appeared on the apple 
trees early in the month and many apples are falling off. Pears, 
plums, and cherries promise well. The crops generally look 
well, but rain is much wanted. 


July.— 
On the 28th corn cut in the valley of the Tyne. 


August.— 


Bywell.—At the end of August the cutting of grain was about 
finished, and most of it secured in good condition. The crop 
was about an average and of good quality. The late rains had 
improved the turnips. Apples and pears were abundant. 


September.— 


The warm dry weather which marked the close of the month 
was especially favourable to the swelling and ripening of all 
fruit, more especially apples, pears, and plums. 


Wylam.—Fruit of all kinds very fine and abundant; also 
mushrooms. 


Bywell.—The showers up to the middle of the month very 
much improved the grass and turnips. Potatoes good both in 
quantity and quality. 


October.— 


Wylam.—From the time of flowering this year of apricot, 
ribes, and pear, as compared with the average period, say— 
average time of blossoming of apricot the 18th of March, of 
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ribes the 26th March, of pear the Ist of April. Day of blossom- 
ing, in 1870, of apricots the 22nd of March, of ribes the 2nd of 
April, of pear the 8th of April; we observe that this spring is 
late by apricot four days, by ribes seven days, by pear seven 
days, or six days on the three events. 


Seaham.—Mr. Draper found two plants not described in the 
“Flora”’ published by the Club. One is the Valeriana Pyrenaica, 
or heart leaved valerian. It grows freely in the woods about 
Seaham, flowering in June, and having an unpleasant smell. It 
is a native of the Pyrennees, but naturalised in Britain. The 
other is a ballast plant, Henchera cylindrica, a native of North 
America, belonging to the natural order Sawifragee. 


The following table, giving a list of wild and garden plants 
growing and flowering within three miles of Tynemouth, has 
been kindly supplied by John Coppin, Esq., and is printed in 
continuation of the lists given in former reports :— 


WILD PLANTS GROWING WITHIN THREE MILES OF TYNEMOUTH, 1870. 


Date of 
Flowering. 


Tussilago farfara (coltsfoot) 

Lamium purpureum (red dead nettle) 
Veronica hederifolia (ivy-leaved speedwell) 
Ranunculus ficaria (pilewort) 

Taraxacum officinale (dandelion) 

Viola canina (dog violet) 

Primula vulgaris (primrose) 

Lamium album (white dead nettle) 

Ribes grossularia (gooseberry) 

Primula veris (cowslip) 

Prunus spinosus (blackthorn) 

Veronica chamedrys (germander speedwell) 
Ranunculus bulbosus 

Potentilla anserina (silver weed) 

Trifolium pratense (purple clover) 

Broom 

Crategus oxyacantha (hawthorn) 
Mountain ash 
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PLANTS GROWING IN GARDEN NEAR NORTH SHIELDS, 1870. 


Date of 

Flowering. 
SHOOK WAOUKO]O) Sobangao shoo cnoeneao 7osns¢nbonssdnen banc sHDbardoanoadooaaD[s 900 Feb. 20. 
Crocus—vellow? cccdeecesccstostcsssnecececcercsussosenss seseeaeasretice March 1. 
Crocus— purple and white ..............sseccseseesescesnsceenssones pA LO); 
Red flowering currant (against a wall) ..........sssseccseeseeeees i Ds 
Red flowering currant (standard) ...........cssessecssccsscaseeees April 5. 
ID EAU Cr MR oss ono Soa HBCera coacnontesachicBEe me moeecaiade sacudanacoscc5 3) toe 
COOSEDEERY est asec susersto cade svewiisa sans ot hese sou wonelgekt ame Seana vepline 
IRE CIGUIRLAIIE eartssoreccesma-eioadisneessaaicecons-cessesnecsscce ee eatesene as alee 
Chenytineeepee ih atststettenseecsecaccnotcusseaniouced tdeasceaase ceases 95 24. 
Jargonellempear tree) «ase n5-4> cies emence=-seaseousceesereereestaeteees: sae 
Bluey aciithtaeceacsecconese senaesce sce snescvestevemeceeteccsecaceeeees May 11. 
IRGSTGLS GACINIM Eo scoocpassoccadabeocosqnocouoaccabooneododooccensusccbe April 27. 
Blackscurtainitepencesasccsrerteaceseessstecke seta eccreeseterccrare 194 28e 
ILO SAW WONT TORIC KS, 5 cconpos conopapocascoopodoobo9bSbHonDODSaboonOOOBHooNDobN0r May 13. 
ID Ost Hn® WEUllEN? soocospoaoospedaacoodocosonSscHonD0O04GoGDODEBHOSODNONC PF 
J PUI) ey IVE Xe scoggnqeanbotoanodoncbacaddonansodsond cobcnK0us0 bb oB05Ke0beco0C » 14. 
SLFAWIDELLY: Mine ssesncdecsicneaeetoiccrecsnsiercnsslecdesetecanercscenemeree April 25. 
Ral uiintnspeyAfth stay, eam eenshnasaveaiauessacks aac dadaeeerceneeees ate May 19. 


NOTES ON BIRDS AND INSECTS. 
January.— 


Wallington.—During the last week of the month the sun shone 
brightly, and a few birds began to sing. The thrush, water ousel, 
red breast, chaffinch, blue titmouse, and hedge sparrow were par- 
ticularly remarked. The wood pigeons were heard cooing in all 
parts of the woods, and many were observed to have paired. 
Great numbers of wood pigeons have died during the winter. 
They appear to have suffered from some peculiar disease, as the 
dead birds were covered with swellings or boils upon the head, 
feet, and other parts of the body. 


Acklam, near Middlesbro’. —Thrushes in full song on the 17th. 


February.— 
Darlington.—Wasps seen on the 27th. 


March.— 


Wylam.—Rooks began to build on the 6th. Many flocks of 
the long tailed titmouse were observed this month. They ap- 
peared to be more numerous than usual. | 


(TLEY. NORTH SHIELDS. 
oe 
rival. Arrival. Departure. 
—S ee ee 
| 
lecdod’ |} \ ghasogdaeaal| lea deagesbad Ju 
Peet emeeaccMeean, | o> veakaaes Ay 
| 
( 23) May.) 7211) \)  eeecenee M 
MAY LF lee aciceness M 
Beee2eteMny 15 |. co.cs. M 
soars Sept. 10 sees 
ore May 16 Fe auada M 
MG te My A oC scans A 
sana April 20 Besar: A 
Pa e cesse-.|| » X cectocaws A 
cares Sept. 2 | April 20 | 0 
Gs OER ee ee ree | 
) 
—_—— es 

NORTH 

SHIELDS. 

Appearance. Appearance. 
= soe Sia peal [a 
| ‘ 
eeaanoe April 25 April 18 
Mesrsweltel  uitbloge se May. 

Repstionte April 16 
April GP te? avec: 
" eeeneeeee fF wes eeveee 
a Aspeodnn ae 
if delete pril 16 
be Ei erutar Mie siecle 
bere April 4 April 2 
Pca. April 15 | April 19 

See 


BYRNESS. 


NORTH SUNDERLAND. 


ROTE 


MIGRATORY BIRDS. : 


=) WALLINGTON. 
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April.— 
Darlington.— White butterfiies, wasps, humble bees, honey 


bees, thrushes, blackbirds, and starlmgs were more than com- 
monly numerous towards the end of the month. 


Wylam.—Willow wren first heard on the 15th. Many female 
wasps were observed. 


May.— 

Wallington.—Queen wasps were very plentiful in April and 
May, feeding on a favourite food supplied by the blossoms of the 
gooseberry bushes. They were well looked after, and nearly 
three hundred were destroyed. 


Acklam, near Middlesbro’.—Caterpillars of various kinds were 
very numerous at the end of the month, and gave much trouble 
on the fruit trees. Roses suffered much. 


June.— 


Wallington.—The humming-bird hawk moth was seen on the 
15th. The first swarm of bees on the same day. 


Acklam, near Middlesbro’.—Butterflies and moths were very 
abundant at the beginning of the month. 


July.—- 


North Sunderland.—A white sparrow was seen on the 15th 
by the Rev. F. R. Simpson in the fields between Falloden and 
Newton Barns. The colour was not pure but a dirty white. 
The swallows, blue tits, willow wrens, and flycatchers all had 
young out of the nest in the second week of July. Flocks of 
starlings were seen the first week in July. 


August.— 


Wallington.—The turnip fly was very destructive during this 
month and the latter part of July. Whole fields of young tur- 
nips were almost destroyed by them. The northern part of 
Northumberland seems to have been nearly free from this pest. 

Three Galium sphinx moths were taken on the Ist of this 
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month, and several humming-bird hawk moths were seen in the 
course of it. 


Acklam, near Middlesbro’.—Towards the close of the month 
great numbers of white butterflies were seen, and hosts of cater- 
pillars on the gooseberry bushes. 


September.— 


North Sunderland.—A quail was shot at Pasture Hill farm on 
the 27th. 


Wallington.—No wasps were to be seen nor a nest to be 
found, and so no fruit was destroyed by them. Male wasps 
were not observed last season, which is probably in some mea- 
sure the cause of the absence of nests and queen wasps this fine 
and favourable season. 


Wylam.—The humming-bird hawk moth was seen on the 19th. 


Acklam, near Middlesbro’.—Insect life abounded. Butterflies 
and moths numerous. Swarms of gnats filled the air at times. 


Seaham.—The swallow, martin, sedge-warbler, chiff-chaff, 
willow wren, black-cap, and white-throat disappeared soon after 
September the 20th. 


October.— 
North Sunderland.—First woodcocks seen on the 7th—9th. 


Wallington.—Large swarms of the black aphis abounded dur- 
ing several days, and settled down on every plant and tree. 
The peach, nectarine, cherry, and plum trees seemed to be espe- 
cial favourites with them. They deposited their eggs on the 
under side of the leaves, and in a few days the young green 
larve appeared in millions and made the leaves to fall off pre- 
maturely before the fruit buds were matured. This may cause 
the loss of the fruit crop next year. 


Acklam, near Middlesbro’.—Thrushes were singing at the end 
of the month, and starlings were numerous. 


Seaham.—Great numbers of mountain finches arrived in 
October, and remained for about a month. 


BY THE REV. R. F. WHEELER, M.A. ' 345 


December.— 


Acklam, near Middlesbro’.—Large flocks of red-wings, field- 
fares, blackbirds, sparrows, and wood pigeons were seen, drawn 
hither in search of food. The severe weather made great havoc 
amongst them. 


Wolsingham.—It may be worthy of remark to notice the ap- 
pearance of so rare and fine an insect as Deilephila galwi, the 
bedstraw hawk moth. It occurred at Wolsingham during the 
first week in August. I captured four specimens, and saw 
others. It appears from the records in the ‘‘ Entomologist”’ to 
have occurred simultaneously in most of the English counties. 
The caterpillars of the death’s-head hawk moth were found in 
this neighbourhood this autumn. I had seven larve from which 
I reared five imagos in the first week in October.—A. Mitchell. 


Brinkburn, Darlington.—The golden-crested wren was scarce 
throughout the winter, and was not seen in summer. 

On the 22nd of November a flock of the mbites titmouse 
passed over Darlington. 


Seaham.—Wasps were rarely seen in 1870—not one nest was 
found. Hive bees have been productive ; but dry warm seasons 
suit them well in this neighbourhood. 

Two new species of ants were discovered by Mr. Draper, who 
sent them to the Club’s old friend Mr. Bold. They were also 
submitted by him to the authorities at the British Museum, who 
could not identify them with any known species. One is com- 
mon in the hot houses at Seaham, and is of a red or sandy 
colour, thick in proportion to its length, and slow in its motions. 
The other species is from ‘‘ The Barns,” near Sunderland, and 
is a very destructive and lively little fellow, making a meal out 
of anything which comes in its way. It is supposed that they 
have been imported with some foreign plants. 

The cabbage fly, a species of aphis, has been very destructive 
to all the brassica tribe of plants. Whole fields of turnips were 
destroyed. The farmers agree in thinking that in their experi- 
ence they never knew such swarms. 
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Great numbers of mountain finches arrived at Seaham in 
October and remained for about a month. 

The swallow, martin, sedge-warbler, chiff-chaff, willow wren, 
black-cap, and white-throat took their departure on or about the 
20th of September. 


Mr. Thomas Thompson, of Winlaton, has kindly forwarded 
the subjoined notes on the arrival, nesting, &c., of various birds 


in 1870 :— 
DATES OF ARRIVAL. 


PATTEM sal So arac assas acaseitnesnce cece sbicemescs Grasshopper warbler. 
ADT WQiesesscsceneacnassencgececesereseres Chiff-chaff. 
Septs 20%. vere itect eats aces eeneced. Jack snipe. 
IN il 0st Gok asi sou 3ceser soe coer oplsagecic Cuckoo. 
Aprily W4s eh ceeckuasateeseseyeewried ces se Sand martin. 
/NyOrulll {2B )randgadosbasasscdcsonnanedantacon sac Redstart. 
(Midiy, ap illveeine dos tonansessaveensteesesciess Whitethroat. 
Aprils UG sss .caeviess edavebourswe-cesnpoieetes House martin (departed Oct. 9). 
Aprile MO scociiecesteapnotesscuceneusaepee. Chimney swallow. 
JN TEI ALY eeauepuccadns odes cseecosoocesacoosce Willow wren. 
Oot LOK csietscectsssaceeschwateonssces Woodcock. 
eb ok Sa ea snccsenevabinendeweniemuce cues Redwing. 
ATID 6 ce scoueceocetcew seas Seas scptasonene Winchat. 

DATES OF NESTING OF BIRDS. 
Mar CHO 8) Jssescciesesccecaavescctsnaenaeees Rook. 
Marchy3Oiee-ss--ssses-cne)stesctendsanetst ks Hedge sparrow. 
IMarchioerecrastttsrrs -pdesddsmesete otcrs: Wood owl and dipper. 

Long-eared owl. 
TNT Vat Ny Bee seanocan cacao nba Gencenerecres Missel thrush. 
PADOTIL Mee Decccuesen as cmeseceaciecisnc scot seed. Long-tailed titmouse. 
i Maral lin LS anpasebacusdeooddesudeestansausodaae Thrush. 
April) OL? Vat lee .es sete. sedabseteesaeenuved Black ouzel and cushat. 
Avril |) MBLs eadatGited. Peres ce rsdden deed Peewit and redbreast. 
April AG). win sieinl scageemtaodeesrenctdene Snipe and pheasant. 
PADI WZ Zaseaecenecscsemesseeeraeesnceacce cs Jackdaw. 
ATH CDSs devenwcnanseedeere staessessteecees Cole titmouse. 
Golden-crested wren. 

Waly go” Liscecctacncoacowcssenccerset srocats Kestrel and partridge. 


Marsh titmouse. 
Carrion crow (young birds). 


** The jack snipe was never recorded as having arrived at so early a date before. 
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IMiciaeat Sr deces cout ecccdebonesuiiadbutsedene’ Ring ouzel and ox eye. 

NWiayy  U2iss6¢ ‘poctes seqasce Segncreeren dono Je Blue titmouse. 

IMTa ated Dineen tnietclas cc ecs shales aavacestenes Jay and water hen. 

IVA ec ohecctcevatscoasSaceohavsawdec set Redstart and whitethroat. 

WES 2a Se eee ae Golden plover and common sandpiper 


The observations recorded in the Meteorological Report and 
Climatological Tables have this year been supplied by the fol- 
lowing contributors :— 


FE cu lesbe sl leh (Sasa te Dae ean 
by Major Holland, Alnwick Castle. 
T. Sopwith. Esq., F.R.S. 
Allenheads and Bywell ............... | Me TGhA Danser 
Beliond ds. <euccdecasannet cuvesedbadinestens’ T. J. Leather, Esq., Middleton Hall. 
IBVIENIOSH) "sacucsncovcyendcecpecanssenstelice Rev. J. Nicholson. 
Brinkburn, Morpeth ..............0665 C. H. Cadogan, Esq. 
Mr. Forsyth. 
Cress wellemrenenen tue ssersenoects seca hes Te loesies WEN 
Wamlinne fn tsees<s-ccessauee-4- esos eon Mr. Henry Ward, Brinkburn Gardens 
Dinsdale Rectory, near Darlington, Rev. J. W. Smith, M.A. 
1) Wie TET ye pe eee eee ee ers eee Rev. Dr. Gillow, Ushaw College. 
Durham Observatory ........0.s0ceee John J. Plummer, Esq. 
Eaglescliffe, near Yarm............... Rey. Canon Hull, M.A. 
Hams COs 222 6s iss oats eeeieacd se sess John Taylor, Esq. 
Gaintord)\.:..--r.<ds-00 FS OEECSCEGCOCCCOS A. Atkinson, Esq. 
Glamton Pikes <, svesccsccencseseere tec es F. W. Collingwood, Esq. 
GELECIEWACIN sais 052 2g <tbincs spidiaesanaandeine James Glaisher, Esq. 
Harte POOl ce ccsctieeccecstecseccscsesaoce Mr. J. Howkins Grey, jun., C.E. 
Ra wibrstl fe.) .2e-< awe ser ce doasdeusaake ae Beso gzoway MEAS, Undies 
Hall. 
Hexham (Park End)...............00 M. A. Ridley, Esq. 
NEL Q Wile Kee owesanicc sau vaancctwotavexhas ways Earl Grey, K.G., per Mr. F. Moor. 
Ralporne TOWEL... -...<ccesqseencesson Mr. John Deas. 
MOMW Olea cecmosnccee se cocucecvausesvaseebar J. G. Symons, Esq. 
Middlesbro’ (Acklam Hall) ......... Mr. Hebblethwaite. 
Millfield, near Wooler ............... G. A. Grey, Esq. 


Rey. G. R. Bousfield, West Parade. 

G. Lyall, Esq,, Lit. & Phil. Society. 
EVEREST) Si Bertata bce Mr. W. Neill, Deaf & Dumb Institution. 

Robert Foster, Esq., 80, Rye Hill. 
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John Coppin, Esq. 
F . R. Procter, Esq. 


INonthiShields\:ossseserscteceeeece eae teer R. Spence, Esq. 
[p ae | Post Office. 

North Sunderland ......cceccseceeeenes Rev. F. R. Simpson, M.A. 
Olierbuinvessseasteeeesceeanseuenelare oad Rey. T. Wearing. 
Dean Gel eadich-sc.-trrcccsen. de ecre--=ae- Burdon Sanderson, Esq. 
Tg HA OTR y oocdossupoandosob seu reosnnadonod Sir W. G. Armstrong, D.C.L. 
: (Mr. R. Draper, Seaham Hall Gardens. 
Seaham eceesse-ceecee-nemcetveemsceecs (Mr. @. W. Lax, Londondecsnumnee 
Sedgefield, Durham ..........-+se+++ Robert Smith, Esq., M.D. 
Snare" bacegseasodsodneoscedcnabceed 2005 Mr. Coulson, Shotley Hall. 
Stamfordham .......... Uta cesnusaurane Rey. J. F. Bigge, M.A. 

T. W. Backhouse, Esq., West Hendon 
Sunderland ..........0cecscssecscereeers | Hones 
Thorpe Grange, Greta Bridge ...... T. Dodgson, Esq. 

P. J. Messent, Esq. 
aiyaremiOuthibesceeetsesrrasdoseeeaderecesnee ee S Cae 


‘ Mr. Hedley, Wallington Hall Gardens. 
Wialllimetom ce. encntceciigacnsacebensesaes Oe Poe ene 
Wallsend ie sctcaccecssescosntatenaucctceee J. W. Dees, Esq. 
WWihitle ye coc anecosnces che stemeedeaeet Rev. R. F. Wheeler, M.A. 
Whittle Dene Company’s Reservoirs, D. D. Main, Esq. 
Wanlatoniccenescsedeoensaseses ceeeetbae Thomas Thompson, Esq. 
Wolsingham (St. John’s) ............ C. J. Backhouse, Esq. 
Wolsingham  ............ecescesseeeeeee Amos Mitchell, Esq. 
Wiylam.is. sesccteassesvencevececeeeetdetets G. C. Atkinson, Esq., Wylam Hall. 


XTII.—A Catalogue of the Insects of Northumberland and Dur- 
ham (Hemiptera—Heteroptera). By Tuomas Joun Boxp. 


Up to the present time one hundred and fifty-one species of 
Hemiptera—Heteroptera, or Bugs, have been found to inhabit 
the counties of Northumberland and Durham. These I have 
thought desirable to bring into shape so as to be easily added 
to by future workers. The catalogue will be found sadly defi- 
cient in the larger Geodromica, or land species, nor does either 
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our soil or climate hold out hopes of many of them being 
hereafter found. We are much stronger proportionately in the 
Hydrodromica, or species which live in water. This might be 
expected, as such are much less subject to climatic influences. 
On the whole, not much over one-third of the recorded British 
species have been captured in our district. 

Many Hemiptera lead innocent enough lives, feeding upon 
the plants they frequent, whose sap they extract by means of 
their proboscis; but a majority of them are highly carniverous, 
and feed upon the juices of insects, or their larva. Many of the 
small species, notably the Anthocoride, devour great numbers 
of ‘plant lice,’ or aphides; and not a few of the larger ones 
appear to have the same liking, as I have often seen a green 
Lygus, with an aphis kicking at the end of its proboscis. 

Notwithstanding the elegance of form, and beauty of colour- 
ing, in many of the species, the study of these creatures has 
been much neglected in this country. All the species of this 
order have the power of emitting at will a most penetrating 
odour which is often exceedingly offensive: this, and the evil 
doings of our domestic pest, have caused people generally to 
look upon the whole tribe with disgust. 

As will be seen by the catalogue, great use has been made of 
the admirable work of Messrs. Douglas and Scott on the ‘‘ Britis’ 
’ and to their papers published in the ‘“‘ Entomolo- 


») 


Hemiptera,’ 


gist’s Monthly Magazine.”’ Abbreviated references to them, and 


to three other authors casually mentioned, are below. 


Doug. and Scott, Brit. Hem.—Douglas and Scott, British 
Hemiptera—Heteroptera. 


Doug. and Scott, Ent. Mon. Mag.—Douglas and Scott, in 
Entomologist’s Monthly Magazine. 


Fieb.—Fieber, Die Kuropaischen Hemiptera. 
Flor, Rhyn. Liv.—Flor, Die Rhynchoten Livlands. 
Zett. Ins. Lap.—Zetterstedt, Insecta Lapponica. 
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HEMIPTERA. 
HETEROPTERA, Lat. 
Div. I. GYMNOCERATA. 
Sus-Drv. I. GEODROMICA. 
Sction I. SCUTATINA. 
Fam. CYDNID. 


SEHIRUS, Am. et Serv. 


1. S. bicolor, Linn.; Doug. and Scott, Brit. Hem. 52. 
Local specimens are in the collections of Mr. John Hancock, 
and Mr. V. R. Perkins. 


2. 8S. albomarginatus, Fab.; Doug. and Scott, 1. c. 56. 
Gibside, very rare. Mr. V. R. Perkins. 


Fam. PODOPIDAL. 


PODOPS, Lap. 


3. P. inunctus, Fab. ; Doug. and Scott, 1.c. 73. Pl. IL., fig. 8. 

Mr. Perkins has a local specimen taken by the Rev. R. Kir- 
wood. Found throughout Europe, in Siberia, and in North 
Africa. 


Fam. PENTATOMIDA. 


PENTATOMA, Latr. 

4. P. baccarum, Linn.; Doug. and Scott, 1. c. 80. 

Of occasional occurrence. Near Wooler, Mr. J. Hardy. 

Found throughout Europe, and in Siberia. 

5. P.juniperinum, Linn.; Doug. and Scott, |. c. 81. 

In Mr. V. R. Perkins’ collection. 
6. BP. viridissima; Poda dissimile, Doug. and Scott, 1. c. 83. 

Pl ay ie 
Rare. Jesmond. 
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Fam. ASOPIDZ. 


ZICRONA, Am. et Serv. 
7. Z. cerulea, Linn.; Doug. and Scott, 1. c. 88. Pl. IIT., 
fig. 3. 
Not uncommon. Gilsland, Prestwick Carr, Wooler, &c. 
Flors says that it occurs over the whole of Europe, and in 


Siberia. 
PICROMERUS, Am. et Serv. 


8. P. bidens, Linn.; Doug. and Scott, 1. c. 96. Pl. IIL, 
He [le 
In Mr. John Hancock’s collection. 


Fam. RAPHIGASTRIDA. 


TROPICORIS, Hahn. 
9. T. rufipes, Linn.; Doug. and Scott, 1. c. 98. Pl. III, 
fig. 8. : 
On trees, &c. Common. Lives on caterpillars, &e. It is 
found throughout Kurope. 
PIEZODORUS, Fired. 


10. P. lituratus, Fieb.; P. purpuripennis, Doug. and Scott, 
ie= 1002) Pl ih fie. 9. 
Of occasional occurrence. 


ACANTHOSOMA, Curt. 


11. A. dentatum, De G.; Doug. and Scott, 1. ¢. 104. 
Frequents the birch. Not common. Old Berwick and near 
Wooler, Mr. J. Hardy. 


Section Il. COREHINA. 
Fam. COREIDA. 


ENOPLOPS, Am. et Serv. 


12. EH. scapha, Fab.; Doug. and Scott, 1. c.112. Plate IV., 
fig. 4. 
Ryhope Dene, Mr. John Hancock. Flors informs us that it 
is found all over Europe. 
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Srotion Ill. BERYTINA. 
Not found in our district. 


Szotion IV. CAiCIGENINA. 
Not found in our district. 


Szotion V. LYGAXINA. 
Fam. RHYPAROCHROMIDAL. 


SCOLOPOSTETHUS, Fied. 
13. 8. adjunctus, Doug. and Scott, 1. c. 183. Pl. VL, fig. 9. 
Found principally on the sea coast, and frequents nettles. 
14. 8S. affinis, Schill.; Doug. and Scott, 1. c. 185. 
In sandy places. Common. Wooler, Mr. J. Hardy. 


15. 8S. contractus, H. Schf.; Doug. and Scott, 1. c. 186. 
Abundant beneath stones on the sea coast. 


PERITRECHUS, Fired. 


16. P. luniger, Schill.; Doug. and Scott, 1. c. 188. Pl. VIL., 
1S he 
Not uncommon. Wooler, Mr. J. Hardy. 


TRAPEZONOTUS, Fied. 


17. T. agrestis, Panz.; Doug. and Scott, 1. c. 192. Pl. VIL, 
fig. 2. 
Rare. Wooler, Mr. J. Hardy. Wallington, Dr. Power. 


DRYMUS, Fieb. 
18. D. sylvaticus, Fab.; Doug. and Scott, 1. c. 197. 
In moss, &c., throughout the district. 
19. D. brunneus, Sahlb.; Doug. and Scott, 1.c.198. Pl. VIL., 
fig. 4. 
In dead leaves, moss, &&. Common. 
20. Lamproplax Sharpi, Doug. and Scott, Ent. Mon. Mag., 
IV., 244. Pl. IL., fig. 1. 


Two examples of this very rare insect were taken near Wooler, 
in October, by Mr. J. Hardy. 
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STYGNOCORIS, Doug. and Scott. 


il. S. rusticus, Fall.; Doug. and Scott, Brit. Hem., 1. c. 214. 
Ply Val, ne. 9. 
Sea banks north of Whitley. Found principally in the north 
of Kurope. 


22. S. sabulosus, Schill., Doug. and Scott, 1. c. 215. 
In sandy places. Common. 


23. S. arenarius, Hahn.; Doug. and Scott, 1. c. 216. 
At the roots of plants in dry places. Abundant. 


Fam. PHYGADICIDA. 
NYSIUS, Dail. 


24. N. thymi, Wolff; Doug. and Scott, 1.c¢. Pl. VIIL., fig. 4. 
Whitley, Wooler, &. Not rare. July and August. I also 
took it at Tain, Ross-shire, in September. 


Fam. CYMIDA. 
ISCHNORHYNCHUS, Fed. 


25. I. resede, Panz.; Doug. and Scott, Ent. Mon. Mag. IL., 
ll We fe 
Berwickshire, a little out of our district, Mr. J. Hardy. 
October. 


26. I. geminatus, (Mus. Vien.,) Doug. and Scott, 1. c. 218, and 
Brit. Hem., 233. 
At the roots of heather, &c. Cold Martin Moss, near Wooler, 
Mr. J. Hardy. August and October. 


Srction VI. TINGIDINA. 
Fam. TINGIDIDA. 


TINGIS, Fab.; MONANTHIA, Doug. and Scott. 


27. T.cardui, Linn.; Doug. and Scott, 1. c. 251. 
On thistles. Common. Gibside, Hartley, Wooler, &c. 
x 
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DEREPHYSIA, Spin. 
28. D. foliacea, Fall.; Doug. and Scott, 1. c. 254. Pl. IX., 
fig. 4. 
In eut grass near Long Benton, and near Hartley. August 
and September. 
ORTHOSTIRA, Fieb. 


29. O. cervina, Germ.; Doug. and Scott, 1. c. 262. Pl. IX., 
ie 
On Cheviot. Rare. August. Mr. J. Hardy. 
30. O. obscura, H. Schf.; Doug. and Scott, 1. ¢. 2638. 
Whitley, Long Benton, &e. Common. 
CAMPLOSTIRA, Fved. 


30a. C. brachycera, Fieb.; Doug. and Scott, 1. c. 259. Pl. IX., 
fig. 6. 
Sea banks near Hartley. Rare. 


Section VII. HEBRINA. 


Not found in eave district. 


Section VIII. CORTICICOLINA. 


Not found in our district. 


Section IX. CAPSINA. 
Diy. I. UNICELLULI. 


Fam. BRYOCORIDA. 


BRYOCORIS, Fall. 


bl. B. pteridis, Fail.; Doug. and Scott, tf ¢: 277) sige 
jee) Jk 
Bothal, Seghill Dene, Wooler, &. The undeveloped form 
only has been taken. 


MONALOCORIS, Dahlb. 


32 MM. jiliers, Limnss Woe. and Scott, [rch 1s ee leer 
fig. 2. 
Common throughout the two counties. 
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Div. 2. BICELLULI. 
Fam. PITHANIDA. 
PITHANUS, Fied. 


a0. P. Markeli, H. Schf.; Doug. and Scott, 1. c. 281. PI. X., 
fig. 3. 

The undeveloped form is very abundant among grass in 

woods, &c., and I took a winged female, in cut grass, near 
Heaton, in July. 


Faw. MIRIDA. 
MIRIS, Fab. 


34. M. holsatus, Fab.; Doug. and Scott, 1. ¢. 283. 
Gosforth Woods, Hartley, Long Benton, Gilsland, &e. Not 
rare. 
85. M. calcaratus, Fall.; Doug. and Scott, 1. c. 286. 
Very abundant throughout the district. 
36. M. ruficornis, Fall.; Doug. and Scott, 1. c. 290. 


On bushes, &. Axwell, Benton, Heaton, Hartley, Wooler, 
&e. July and August. 


LOPOMORPHUS, Doug. and Scott. 


37. L. ferrugatus, Fall.; Doug. and Scott, 1. c. 295. Pl. X., 
fig. 6; L. carinatus, 1. c. 294, var. 
Not common. Long Benton, near Gilsland, &c. 
38. L. dolobratus, Linn.; Doug. and Scott, |. ¢. 297. 
Among herbage. Common throughout the district. 


Fam. PHYTOCORIDA. 


PHYTOCORIS, Fadi. 


39. P. distinctus, Doug. and Scott, 1. c, 302. 

Rare. Little Benton, Gosforth, and Hartley Dene. August 
and September. 
40. P. crassipes, Flor; Doug. and Scott, 1. c. 309. 

Rare. Gosforth Woods. August. 
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41, P. floralis, Fab.; P. divergens, Doug. and Scott, |. c. 811. 
Also rare. Long Benton and Gosforth Woods. August. 


Fam. DERAIOCORIDAL. 


* DERAOCORIS, Airschb. 
49. DD. striatellus, Fab.; Doug. and Scott, 1. c. 318. 
Not uncommon in flowers of broom, &e. June. 
43. D. bipunctatus, Fab.; Doug. and Scott, 1. c. 319. 
Common. In gardens it oft renders the foliage of dahlias 
unsightly by puncturing the young leaves with its proboscis. 
44. D. sexguttatus, Fab.; Doug. and Scott, 1. ¢. 822. 
A handsome insect, which frequents the flowers of the cow- 
parsnip, and is not rare. 
45. 1. alpestris, Meyer; Doug. and Scott, Ent. Mon. Mag., IV., 
AV elle dias ntlee as 
Rare. Near Dilston in May, and at Gibside in July. 
46. D. chenopodit, Panz.; Doug. and Scott, Brit. Hem., 325. 
in plenty on the sea banks north of Whitley. 
47. D. ferrugatus, Fab.; Doug. and Scott, 1. ¢. 327. 
Not uncommon on dyers weed at Briar Dene. Also from 
Marsden, Wooler, &c. <A fine handsome insect. 
48, DD. forncatus, Doug. and Scott, 1. ¢. 329. 
A single specimen taken near Wooler, in August, by Mr. J. 


Hardy. 
PANTILIUS, Curt. 


49, P. tunicatus, Fab.; Doug. and Scott, 1. c. 833. Pl. XI., 
fig. 2. 
Rare. Near Wooler. Mr. J. Hardy. Occurs in temperate 
and northern Kurope, according to Flor. 


Fam. LITOSOMIDA. 


LITOSOMA, Doug. and Scott. 


50. Ju. nassatus, Pab,; Doug. and Scott, 1. c. 8387. Pl. XI 
fig. 3. 
On bushes, &&. Common. 
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5i. LL. concolor, Kirschb.; Doug. and Scott, 1. ¢. 340. 
Very rare. Gibside. August. 


52. JL. ericetorum, Fall.; Doug. and Scott, 1. ¢. 343. 
On heath. Gosforth, Scaffold Hill, Wooler, &. Abundant. 


58. L. chloropterus, Kirgchb.; Doug. and Scott, 1. c. 345. 
On heath near Wooler, in August, Mr. J. Hardy. 


Fam. PHYLIDA. 


BTORHINUS, Fie. 
54, AV. angulatus, Fall.; Doug. and Scott, l.c. 347. Pl. XI, 
fig. 4. 
On bushes, &e. Common. 


SPHYRACEPHALUS, Doug. and Scott. 


55. SS. ambulans, Fall.; Doug. and Scott, l.c. 349. Pl. XL, 
fig. 5. 
Among herbage. Abundant all over the district. 
56. 8S. elegantulus, Meyer, Caps. 69, t. V., fig. 2; Doug. and 
Scott, 1. c. 851. 
Boldon Flats, and Gosforth Lake. September. 


PHYLUS (Hahn), Fieb. 
57. P. palliceps, Fieb.; Doug. and Scott, 1. ¢. 355. 
On trees, &e. Gosforth, Wooler, &c. Rare. 


58. P. melanocephalus, Linn.; Doug. and Scott, 1. e. 
TEAS OES athe (e 
Rare. Gosforth Woods. August. 
59. P. avellane, H. Schf.; Doug. and Scott, 1. ¢. 357. 
Rare. Near Wooler in August, Mr. J. Hardy. 


[s) 
Or 
Cr 


Fam. GLOBICEPIDA. 
GLOBICEPS (Luat.), Hieb. 


60. G. flavomaculatus, Scop.; Doug. and Scott, 1. ¢. 357. 
Gibside. Rare. Mr. V. R. Perkins. 
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61. G. dispar, Boh., Ficb., Hem. Hur., 283; Doug. and Scott, 
Ent. Mon. Mag., IV., 48. Pl. I, fig. 4. 
Heaton, Hartley, Wooler, &c. Lives at the roots of grass, &e. 


Fam. IDOLOCORIDAL. 


CYLLOCORIS, Hahn. 
62. C. histrionicus, Linn.; Doug. and Scott, 1. ¢. 368. Pl. XII., 
fig. 3. 
In woods. Gosforth, Wooler, &e. Not common. June to 
August. 
IDOLOCORIS, Doug. and Scott. 
63. I. pallicornis (Pict. and Meyer), Fieb.; Doug. and Scott, 
1. ¢. 875. 
Near Wooler, and plentifully in Berwickshire, Mr. J. Hardy. 
64. I. annulatus, Wolff; Doug. and Scott, 1. c. 376. 
Frequents the rest harrow (Ononis arvensis), and is not rare, 
65. I. globulifer, Fall.; Doug. and Scott, 1. c. 377. 
Hartley, Wooler, &. Rare. 
66. I. errans, Wolff; Doug. and Scott, 1. c. 378. 
Occurs throughout the district. 
67. I. pallidus, Fall.; Doug. and Scott, 1. c. 380. 
Borders of Gosforth Lake, Wooler, Gibside, Axwell, &c. 
Common. 
MALACOCORIS, Fed. 
68. M. chlorizans, Panz.; Doug. and Scott, 1. c. 383. Pl. XIL., 
1aHed, (5 
Near Wooler, Mr. J. Hardy. Rare. 


Fam. ONCOTYLIDAL. 


MACROCOLEUS, Fied. 
69. M. Hardyi, un. sp. 
Yellowish green slightly clouded with fuscous on the clavus 
and corium, and thickly clothed with long black hairs. 
Antenna yellowish, brown at the apex, sparingly covered with 
very short brown hairs; eyes brown; rostrum yellowish green, 
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the tip black and shining; thorax slightly convex; scutellum 
flattish in front, rather more convex behind the transverse im- 
pression ; clavus, corium, and cuneus yellowish green, disk of 
the two first slightly clouded with fuscous; membrane whitish, 
iridescent, margin entirely brown ; between the inner cell nerve 
and the apex of the cuneus a white line, immediately below 
which is a small round black spot, followed by two larger but 
less clearly defined spots one on each side of the apex; cell 
nerves yellow, cells white, the inner one sometimes fuscous ; 
legs yellowish-green, with the third joint of the tarsi and claws 
black ; fenora clothed with black hairs ; tibia furnished with long 
black spimous hairs; abdomen beneath greenish, clothed with 
pale and black hairs intermixed. Length, 2°23 lines. 

Most nearly allied to M. molliculus, but in the opinion of Mr. 
Douglas distinct, and apparently undescribed, I have therefore 
ventured to name it in honour of my old friend Mr. J. Hardy, 
by whom nine specimens were taken near Wooler, in August, 
on the tansy (Tanacetum vulgare). 


70. M. Paykullii, Fall.; Doug. and Scott, 1. c. 388. 
A coast species which frequents the rest-harrow (Ononis ar- 
vensis), and is not rare. 


TINICEPHALUS, Fi%ed. 


71. T. obsoletus, Doug. and. Scott, 1. ec. 801. Pl. XTIL., fig. 1. 
Near Heaton, Wooler, &c. Not common. July and August. 


Fam. PSALLIDAL. 


PLAGIOGNATHUS, Fieé. , 

72. P. viridulus, Fall.; Doug. and Scott, 1. c. 401. 

Common among herbage on the coast, and at Wooler. 
73. BP. arbustorwm, Fab.; Doug. and Scott, 1. c. 402. Pl. XIII, 

fig. 8. 
On bushes, &e. Abundant. 
APOCREMNUS, Web. 

74. A. ambiguus, Fall. ; Doug. and Scott, |. e. 404. 


Very common. 
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75. A. obscurus, Kirschb.; Doug. and Scott, 1. ¢. 406. 
Not common. Bothal. August. 


76. <A. variabilis, Fall.; Doug. and Scott, 1. c. 408. 
Common throughout the district. 


77. A. simillimus, Kirschb.; Doug. and Scott, 1. c. 410. 
Rare. Long Benton. August. 


PSALLUS, Fied. 


78. P.alni, Fab.; P. querceti, Doug. and Scott, 1. c. 412. 
Occasionally. Gosforth and Wooler. August and September. 
79. P. sanguineus, Fab.; Doug. and Scott, 1. ¢. 418. — 
Rare. Wooler. 
80. PP. salicis, Kirschb.; Doug. and Scott, 1. ¢. 415. 
Long Benton and Gosforth. August and September. 
Sl. P. lepidus, Fieb.; Doug. and Scott, 1. c. 416. 
Rare. Little Benton and Wooler. 
82. Po vanans, H.ySchf.; Doug? and) Scott, ic: Alea 
DDT, ni, 17/4 
Bothal, Axwell, Gosforth, and Wooler. Wallington, Dr. 
Power. August and September. 
83. PP. distinctus, Fieb.; Doug. and Scott, 1. c. 419. 
Rare. Long Benton. August. 


Fam. CAPSIDA. 


AGALLIASTES, Feb. 


84. A. saltitans, Fall.; Doug. and Scott, 1. ec. 428. 
One example taken on the sea banks near Hartley, in July. 


HETEROCORDYLUS, Fieb. 
85. H. unicolor, Hahn.; Doug. and Scott, 1. c. 482. 
Briar Dene on dyers weed (Genista tinctoria), plentifully, in 
June and July. 


86. H. tibialis, Habn.; Doug. and Scott, 1. c. 434. 
In flowers of broom. Gilsland, Gibside, Axwell, &c. June. 
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RHOPALOTOMUS, Fie. 


87. R. ater, Linn.; Doug. and Scott, 1. c. 440. Pl. XIV., 
fig. 7. 
On grass, &c. Common throughout the district. 


Fam. LYGIDA. 
LIOCORIS, Fied. 


88. L. tripustulatus, Fab.; Doug. and Scott, 1. ¢. 450. PI. 
XV., fig. 4. 
Not abundant. Gilsland, Durham, &c. 


ORTHOPS, Fried. 


89. O. Kalmii, Linn,; Doug. and Scott, 1. c. 452. 
Among herbage. Common, especially on the sea coast. 


90. 0. cervinus, H. Schf.; Doug. and Scott, 1. c. 454. 
Rare. Gilsland and Gibside. 


91. O. pastinace, Fall.; Doug. and Scott, 1. c. 455. Pl. XV., 
fig. 5. | 
Middleton Old Wood, near Wooler, and at Long Benton. 
June and August. 


LYGUS, Hain. 


92. L. pabulinus, Linn.; Doug. and Scott, 1. c. 457. 
Long Benton. Wallington, Dr. Power. August and Sep- 
tember. 


93. L. lucorum, Meyer; Doug. and Scott, 1. c. 458. 
Long Benton, Whitley, Wooler, &e. September and October. 


94. L. contaminatus, Fall.; Doug. and Scott, 1. c. 461. 
Frequents the flowers of Umbellifere in woods, and is abun- 
dant throughout the district. 


95. L. campestris, Linn.; Doug. and Scott, 1. c. 463. 

Abundant. Very variable in colour. Specimens found on 
Cheviot are much more sombre in colour than those found in 
woods, &c. 
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P@CILOSCYTUS, Fed. 


96. P. unifasciatus, Fab.; Doug. and Scott, 1. c. 467. Pl. XV., 
fig. 6. 
Very rare. Gosforth Woods. 


Fam. HARPOCERIDA. 
HARPOCERA, Curt. 


97. H. thoracica, Fall.; Doug. and Scott, 1. ¢. 469. Pl. XV., 
fig. 8. 
Long Benton, Jesmond, Gilsland, Wooler, «ce. 


Fam. STIPHROSOMIDA. 
STIPHROSOMA, Fieb. 


98. 8S. lewcocephala, Linn.; Doug. and Scott, 1. c. 482. Pl. 
XXL, fig. 2. 
Very rare. Heaton. June. 


SECTION X. ANTHOCORINA. 


Fam. MICROPHYSIDA. 


ZYGONOTUS, Fieb. 


99. Z. pselaphiformis, Curt.; Doug. and Scott, 1. c. 487. Pl. 
XVL., fig. 3. 
Near Gilsland. Rare. 


Fam. ANTHOCORIDA. 


TETRAPHLEPS, F%ed. 


100. 7. vittatus, Fieb.; Doug. and Scott, 1. c.491. Pl. XVI., 
fig. 4. 
Near Axwell Park. September. 
TEMNOSTETHUS, Jed. 
101. 7. nemoralis, Fab.; T’. lucorum, Doug. and Scott, 1. o. 


492. Pl. XVI., fig. 5. 
Not common. Gosforth, &c. August and September. 
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ANTHOCORIS, Fail. 
102. A. nemorum, Linn.; Doug. and Scott, 1. ¢. 495. Pl. 
XVI., fig. 6. 
Abundant. This and the next species are great destroyers of 
aphides. 
103. A. austriacus, Fab.; A. nemoralis, Doug. and Scott, 1. ¢. 
496. 
Also very abundant. 
104. A. sarothamni, Doug. and Scott, 1. c. 497. 
Gosforth Woods. Rare. 


LYCTOCORIS, Hahn. 


105. L. campestris, Fab. ; L. domesticus, Doug. and Scott, |. ¢. 
A990 Pls OV. he. 1 
In herbage. Abundant throughout our district. 


PIEZOSTETHUS, Fired. 
106. P. galactinus, Fieb.; Doug. and Scott, 1. c. 500. PI. 


XVII., fig. 2. 
In cut grass, &e. Common. 


Fam. ACANTHIIDA. 


ACANTHIA, Fab. 


107. A. lectularia, Linn. ; Doug. and Scott, 1. c. 510. 

The bed bug, and far too common. Bugs are often found in 
situations where it seems impossible for them to indulge in the 
blood of humanity. Such a place is found in the depths of a 
coal mine, where they abound in the cracks, &e., of the timber 
which is used to support the roof in the workings. They may 
there revel in the darkness and heat, but it is difficult to imagine 
what they can feed on. 


Fam. CERATOCOMBIDA. 


DIPSOCORIS, Haliday. 


108. D. alienum, H. Schf.; Doug. and Scott, 1. ¢. 515. PI. 
OVS fie. 8: 
Banks of the river Till, Mr. J. Hardy. 
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Section XI. OCULATINA. 
Fam. SALDIDA., 
SALDA, Fab. 


109. S. orthochila, Ficb.; Doug. and Scott, 1. c. 521. 
Gosforth Lake. Very rare. 


110. S. saltatoria, Linn.; Doug. and Scott, 1. c. 522. 
Abounds all over our district. 


411. S. stellata, Curt.; Doug. and Scott, 1. c. 525. 
Banks of the Irthing, Derwent, Wansbeck, Till, &e. 


112. 8S. pallipes, Fab.; Doug. and Scott, 1. c. 527. 
Wooler district, several specimens, Mr. J. Hardy. 


113. 8. scotica, Curt.; S. riparia, Doug. and Scott, 1. c. 580. 
Banks of Irthing, Derwent, and Till. Not common. 


114. 8. cincta, H. Schf.; Doug. and Scott, 1. c. 581. 
Bed of Gosforth Lake. April and October. Gibside, Mr. 
V. R. Perkins. 


Section XII. REDUYVINA. 
Fam. NABIDA. 
NABIS, Lat. 


115. N. apterus, Fab.; Doug. and Scott, 1. c. 550. 
Very abundant, and always with undeveloped wings, &e. 


116. N. limbatus, Dahlb.; Doug. and Scott, 1.'¢. 551. 
Also common. 


117. N. dorsalis, L. Duf.; Doug. and Scott, 1. c. 552. 
On heath. Not uncommon, and generally of the fully deve- 
loped form. 


118. N. ferus, Linn.; Doug. and Scott, 1. c. 555. 
Gibside, near Axwell Park, Warkworth, Wooler, &c. 
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Sus-Div. II. HYDRODROMICA. 
Section I, HYDROMETRINA. 


Fam. HYDROMETRIDA. 
HYDROMETRA, Fab. 


119. H.najas, De G.; Doug. and Scott, 1. ¢. 560. 
Abundant on the surface of running water. Of many hun- 
dreds taken and examined not one was found with wings. 


120. H. thoracica, Schum.; Doug. and Scott, 1. ¢. 562. 
Frequents pools of water on the moors. 


121. H. lacustris, Linn.; Doug. and Scott, 1. c. 566. 
In ponds and ditches. Very common. 


122.. H. odontogaster, Zeti. Ins. Lap. 282, 3; Doug. and Scott, 
Ent. Mon. Mazg., IIT., 25. 


fob) 


Rare. Long Benton. March. 


Fam. VELIIDA. 


VELIA, Lat. 


123. V.currens; Fab.; Doug. and Scott, Brit. Hem. 571. 

Very abundant, but always without wings. Mr. Douglas— 
Entomologist’s Monthly Magazine, VI., 10—records the appear- 
ance of great numbers of winged individuals of this species 
(after seeking for them in that state for several years in vain) 
in 1868, a year not at all remarkable for its warmth ; thus prov- 
ing that it is not heat which causes the organs of flight to be- 
come fully developed. May it not be a provision of nature 
whereby the distribution of the species is facilitated and insured 
by the occasional appearance of those winged broods? or, like 
many other curious facts in insect life, it no doubt tends to the 
safety and continuation of the species. 


MICROVELIA, Westw. 


124. M. pygmaa, L. Duf.; Doug. and Scott, 1. c. 574. PI. 
XIX., fig. 3. 

The undeveloped form in plenty on the border of ponds at 
Heaton and Gosforth. 
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Section Il. LIMNOBATINA. 
Fam. LIMNOBATIDA. 


LIMNOBATES, Burm. 


125. L. stagnorum, Linn.; Doug. and Scott, 1. c. 576. PI. 
DOD Gap He Tf 
Among herbage on the borders of ponds, &e. Not uncommon. 


Div. II. CRYPTOCERATA. 
Sus-Div. AQUATILIA. 


Srotion lL. APHELOCHIRINA. 


Not found in our district. 


Section IJ. NAUCORINA. 


Not found in our district. 


Srotion III. NEPINA. 
Fam. NEPIDA. 


NEPA, Linn. 


126. N. cinerea, Linn.; Doug. and Scott, l.c. 584. Pl. XX., 
fig. 1. 
This creature (the water scorpion) abounds in ponds and 
ditches. It is highly carnivorous. 


Section IV. NOTONECTINA. 
Fam. NOTONECTIDA. 


NOTONECTA, Linn. 


127. N. glauca, Linn.; Doug. and Scott, 1. c. 587. “Pl. XX., 
fig. IV. 
This insect, commonly known as the water boatman, is very 
abundant in ponds, and is voracious, preying on other insects. 
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Fam. PLEIDA. 
PLEA, Leach. 
128. P. minutissima, Fab.; Doug. aud Scott, 1. ¢. 591. Pl. 


XX., fig. 3. 
Ouseburn, Gosforth, Blyth, &e:. Common. 


Srotton V. CORIXINA. 


Fam. CORIXIDA. 
CORIXA, Geogr. 
129. C. Geoffroyi, Leach; Doug. and Scott, 1. c. 593. Pl. 
XX., fig. 5. 
In ponds, &e. Abundant. 
180. C. Panzeri, Fieb.; Doug. and Scott, 1. c. 594. 

Gosforth Lake. Very rare. 

131. C. hiereglyphica, L. Duf.; Doug. and Scott, 1. ¢. 598. 

Heaton, Long Benton, Gosforth, and Wooler. Rather rare. 
182. C. Sahlbergi, Fieb.; Doug. and Scott, 1. c. 600. 

In ponds and ditches throughout the two counties. 

133. C. Linnét, Fieb.; Doug. and Scott, 1. c. 601. 

Very rare. Long Benton. September. 

134.  C. semistriata, Fieb.; Doug. and Scott, 1. ¢. 602. 

Rare. Gosforth. September. Near Wooler in May and 
August, Mr. J. Hardy. 

135. OC. Wollastont, Doug. and Scott, 1. c. 603. 

In pools on the Cheviot range. Plentiful in May and August, 
Mr. J. Hardy. 

136. C. preusta, Fieb.; Doug. and Scott, Ent. Mon. Mag. 
TIT., 26. 

Long Benton, Gosforth, Wooler, &. By no means rare. 

A female of this species flew into my room one hot evening in 
summer, attracted by the light of my candle, and was s0 active 
that I had great difficulty in securing her. 

187. C. socia, Doug. and Scott, 1. c. VI., 243. 

Gosforth Lake and Wooler. May and August. 
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188. C. Boldi, Doug. and Scott, 1. c. 245. 
A single specimen taken in Gosforth Lake. August. 
139. C. sodalis, Doug. and Scott, 1. c. 
Rare. Gosforth Lake. September. 
140. C. nigrolineata, Fieb.; Doug. and Scott, Brit. Hem. 605. 
In ponds and ditches. Very common. 
141. C. striata, Fieb.; Doug. and Scott, 1. c. 606. 
In running water. Abundant. 
142. C. Falléni, Fieb.; Doug. and Scott, 1. c. 607. 
In running water, but much less common than the preceding. 


148. C. distincta, Fieb.; Doug. and Scott, 1. c. 608. 


Rare. Long Benton and Gosforth Lake. September and 
October. 


144. C.mesta, Fieb.; Doug. and Scott, 1. c. 610. 
Cheviot district. Not uncommon, Mr. James Hardy. May 
and August. 
145. C. Fabricti, Fieb.; Doug. and Scott, Ent. Mon. Mag., 
V., 267. 
Rare. Cheviot district, Mr. J. Hardy. May. 
146. C. fossarum, Leach; Doug. and Scott, Brit. Hem., 611. 
In ponds, &e. Long Benton, Gosforth, and Wooler. Com- 
mon. May to October. 


147. C. dubia (Fieb.), Doug. and Scott, Ent. Mon. Mag., V., 
266. 
Very rare. Gosforth Lake. 


148. C. venusta, Doug. and Scott, 1. c. 266. 
Rare. Ouseburn. September. 


149. C. Douglast (Fieb.), Doug. and Scott, Brit. Hem., 612. 
Long Benton, Gosforth Lake, Wooler, &. Not uncommon. 
May to September. 
CYMATIA, Flor. 
150. C. Bonsdorfii, Sahlb.; Doug. and Scott, 1. c. 613. Pl. 
XXL, fig. 6. 
Rare. Gosforth Lake. August. 


MR. T. J. BOLD ON HOMOPTERA. 369 


Fam. SIGARIDA. 


SIGARA, Fab. 


151. 8S. minutissima, Linn.; Doug. and Scott, 1. ¢. 616. PI. 
XX., fig. 6. 
Wallington, Dr. Power. 


I have frequently found various species of Coriaa to be in- 
fested with minute red mites, generally on the upper side of the 
abdomen, and adhering to the membrane between the segments. 
In a specimen in my possession a hole is drilled in each corium, 
immediately over the mites, and evidently intended to give them 
free egress and ingress to their dwelling place. 


HEMIPTERA—HOMOPTERA. 


(Species new to our Local Fauna: continued from Nat. Hist. 
Trans. of Northumberland and Durham, I., 313.) 


65. Cixius intermedius, Fieb. (M.S.); Scott, Ent. Mon. Mag., 
WEE. 147. 
New to the British fauna. A few specimens in my collection 
were taken in Gosforth Woods. 


66. C. brachycranus, Fieb. (M.S.); Scott, 1. c. 148. 
The only known British example is a male, which I took in 
Gosforth Woods, in September. 


LIBURNIA, Staal. (DELPHAX, Auct.) 


67. L. Boldi, Scott, 1. c. 68. 
A female, taken by myself in Seghill Dene, in May, is the 
only known representative of the species. 


68. L. melanopachys, Fieb. (M.S.); Scott, 1. c. 70. 
A male, from Gosforth Woods, in September, is the only 
known specimen of this species. 


69. LL. leptosoma, Flor (?) Scott, 1. c. 27. 
An undeveloped female, from Cheviot, was rather doubtingly 
referred to this species by Mr. Douglas... 
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70. LL. Fieberi, Scott, 1. ce. 71. 

New to Britain. A male, taken at Abbey Wood, by Mr. Scott, 
in July; and a female, taken by myself in Gosforth Woods, in 
October, are the only specimens known. 


EUPTERYX, Curtis. 


71. EH. nitidulus, Fab.; Marshall, Ent. Mon. Mag., IIl., 247. 

Three specimens from Middleton Old Wood, near Wooler, 
were taken by Mr. James Hardy. This, according to Flor, is 
nearly confined to Northern Europe. 


72. E. decempunctata, Fall.; Marshall, 1. c. 248. 
Taken rather plentifully in the Wooler district, by Mr. James 
Hardy. Also a northern species. 


COCCIDE. 
Coccus vitis, Linn., Syst. Nat., II., 741, 16. 


Last summer I had brought to my notice a curious departure 
from the usual habit of this creature. In many hot-houses it 
infests the vines, often to an injurious extent, and is known to 
gardeners as the ‘“‘scale.”’ In this case a colony had taken pos- 
session of a gooseberry bush growing in the open air, but in a 
snug corner near the vinery. A branch of this bush was brought 
to me and had egg-bundles at short intervals throughout its whole 
length ; these bundles being silky-white, with the dead female 
on the top of each, curiously simulated the droppings of birds. 
Besides these the branch was quite alive with young from the 
just hatched pink hexapod to the half-grown scale. Is it not 
very curious that instinct should have led the insect to the plant 
which is said to produce the greater portion of that delicious 
exhilarating tipple champagne ? 


Dorthesia characias, Latr., Westw. Intro., Vol. I., frontispiece, 
fig. 8,$; Vol. IT., 445, fig. 118, 20, ¢ (D. cataphracta). 


The female of this curious creature was taken in Cold Martin 
Moss, Wooler, by Mr. Hardy. I once had a bunch of the culms 


MR. T. J. BOLD ON COLEOPTERA. 3871 


of grass brought to me which had attached to them what might 
be the egg-bundles of this insect: they were silky white, about 
the size and shape of a stout grain of rye, and full of pink co- 
loured eggs. 


XIV.—Insects of Northumberland and Durham (Notes on Cole- 
optera). By THomas Jonn Boxp. 


Durine the past year (1871) several interesting additions have 
been made to our local fauna, principally resulting from the la- 
bours of my old friend and fellow-worker, Mr. James Hardy, of 
Old Cambas, who, for two seasons past, has been investigating 
with considerable success the insect fauna of the neighbourhood 
of Wooler. For us his captures have an especial interest, oc- 
curring as they do on our extreme northern limits: moreover, 
several of them are species which have hitherto been found on 
the Scottish mountains only, and which appear to find their 
southern limit on the Cheviots. 

For full particulars of Mr. Hardy’s examination of the district 
mentioned, reference must be made to the Proceedings of the 
Berwickshire Naturalists’ Club, Vol. VI. 


COLEOPTERA. 
(SPECIES NEW TO OUR LOCAL FAUNA.) 


1. Bembidiwm Clarki, Dawson, Geodephaga Britannica, 199. 
PE we; igi: 
Not uncommon on the Durham coast, where it lives amongst 
the shingle on the beach. Mr. Hardy also finds it on the coast 
of Berwickshire. 


2. Haliplus varius, Nic.; T. J. Bold, Ent. Mon. Mag., IV., 
284; D. Sharp, Cat. Brit. Col., 4. 

Hi. C. Rye, Ent. Annual, 1872, 137, refers this species to con- 

Jims, var.; nevertheless, I am of opinion that it is the insect 
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described by Dr. Schaum as varius. Many of our small Halipli 
are most closely related, and may ultimately have to be united, 
but this must not be done until the intermediate steps are found. 
Dr. Sharp retains varius as a species in his recently published 
catalogue of British Coleoptera. 

This species has occurred to me sparingly in Gosforth Lake. 


3. Agabus Solieri, Aube; EH. C. Rye, Entom. Annual, 1868, 
peels: 


Apparently very rare. A female, taken on the east end of 
Cheviot, is the only local example known to me. 


4, Helophorus arvernicus, Muls., = H. pumilio, Wat. Cat. 
In ponds. Wooler district. Rare. 


5. Ocalea latipennis, Sharp, Ent. Mon. Mag., VI., 280. 
A single specimen from near Wooler. It has hitherto only 
occurred in Scotland. 


6. Homalota silvicola, Fuss.; D. Sharp, Trans. Ent. Soe. 
London, April, 1869, p. 182. 

Two females of this fine species were taken near Wooler in 
August. 

7. H. crassicornis, Gyll.; D. Sharp, 1. c. 135. 

A fine male, taken in October, is from the same locality as the 
last. Dr. Sharp records three specimens, taken by himself in 
Inverness-shire, as the only British examples known to him. 

8. H. pilicornis, Thoms.; D. Sharp, |. ¢. 155. 

Two specimens from Wooler Haugh. 

o>) iS debilis) Brach); Di Sharp, le) lai. 
A specimen from Cheviot, and another from Berwickshire, are 
referred by Dr. Sharp, rather doubtfully, to this species. 
10. H. Aubei, Bris. ; D. Sharp, 1. c. 171. 
11. HA. gemina, Erich. ; D. Sharp, 1. c. 172. 
Both species taken in the Cheviot district in July, but they 


are apparently very rare. 


12. Myllena minuta, Grav.; Kraatz., Ins. Deutsch, II., 369. 
Sparingly from Cold Martin Moss, near Wooler. 


MR. T. J. BOLD ON COLEOPTERA. 373 


13. Gymnusa brevicollis, Payk.; Kraatz, 1. ¢. 873. 
Very rare near some swampy pools at Wooler. 
14. Megacronus inclinans, Grav.; Kraatz, 1. ¢. 444 (Bolitobius). 
My collection has been enriched, by the kindness of Mr. Wil- 
son, junr., with a specimen of this rare species, which he took 
in the Ravensworth Woods. 
15. Heterothops dissimilis, Grav.; Kraatz, 1. c. 485. 
Very rare. Wood at Old Karl, near Wooler, in October. 


16. Stenus incanus, Erich.; Kraatz, 1. c. 758. 

A single specimen from Wooler Haugh. Apparently a very 
rare and local insect, and previously only taken in Dumfries- 
shire, by Dr. Sharp. 

17. S. Guynemeri, Duval, Faune Francaise, 581. 
In moss near a waterfall, in company with Dianous ce@rulescens. 


18. Geodromicus globulicollis, Mann; Kraatz, 1. ¢. 927 (An- 
thophaqus). 
Rare. Cheviot, Mr. R. Hislop. 


19. Lesteva Sharpi, Rye, Ent. Annual, 1867, 51. 
Cheviot, but very rarely, in August. Not taken hitherto in 
England to my knowledge. 


20. L. muscorum, Duval; D. Sharp, Ent. Mon. Mag., VIII., 
83. 
Three specimens from Wooler Haugh. 
21. Phleobium clypeatum, Mill.; Kraatz, 1. ¢. 1088. 

Omitted in my revision. Not of frequent occurrence: most 
commonly found in cut grass. Several specimens were taken at 
Wooler, in October. 

22. Tychus niger, Payk., Faune Francaise, 356. 

In moss, &. Common. 

23. Bythinus Burrelli, Denny, Faune Francaise, 358. 

Very rare. Wooler district. July and August. 

24. Trichopteryx rivularis, All.; Matthews, Ent. Mon. Mag., 
Dec., 1871, p. 152. 

Two examples, named by the Rev. A. Matthews, are from 

Gosforth, and are the only local specimens I have seen. 
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25. Hydnobius Perrisi, Fairm., Ent. Annual, 1865, 62. 
Very rare. I have only seen one local specimen, which was 
taken in the vicinity of Gateshead. 


26. Anisotoma scita, Krich. ; H.C. Rye, Ent. Mon. Mag., VIIL., 
158. 
I have a female of this recently introduced species, which I 
beat out of herbage at Hartford in May. 


27. Cryptophagus punctipennis, Briss.; D. Sharp, Ent. Mon. 
Mag., VIIT., 158. 
Several local specimens, mostly from tufts of withered grass, 
near South Shields. 


28. Cyphon nigriceps, Kies.; G. R. Crotch, Entomologist, Sep- 
tember, 1866. 

Six specimens from the Wooler district, and taken in October. 

This species appears to vary a good deal in colour, as in these 
examples I find the type form (testaceous with a black head), 
one nearly black, and an intermediate form in which the head 
and thorax are black with the elytra fusco-testaceous. 

I believe that it has hitherto only occurred in Scotland. 


29. Pissodes piniphilus, Herbst.; Thomson, Skand. Col., VII., 
222; T. J. Bold, Ent. Mon. Mag., VII., 275. 
Two specimens from Sunderland, but probably introduced. 
It is however not unlikely to be found in this country, for it 
occurs over nearly the whole of northern Kurope. 


30. Erirhinus salicinis, Gyll.; Walton, Ann. and Mag. Nat. 
Hist., 1844 (Dorytomus). 
A small series of this pretty insect was beaten out of willows, 
in the Cheviot district in May. It appears to be both rare and 
local. 


31. Rhynchites eneovirens, Marsh. ; Walton, 1. c. 
Rare. Middleton Old Wood, near Wooler. 


32. Caligrapha signatipennis, Stall. 


A living specimen of this handsome insect was taken in the 
greenhouse of R. 8. Newall, Esq., at Fern Dene. It is said to 
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be a native of Mexico, and had no doubt come to this country 
with some plant. 


38. Thyamis atriceps, Kuts., Ent. Ann., 1867, 96. 
Occurs, but appears to be rare, in the Wooler district. 


(NOTES ON RARE OR LOCAL SPECIES). 


Dromius nigriventris, Metabletus foveola,* Rev. 4. 

Both species are found in plenty on Wooler Haugh (the site 
of the battle of Flodden), but with us they occur only on the sea 
coast. Two other coast loving species, Aleochara obscurella and 
Fhizobius litura, are found in the same locality. 


Calosoma sycophanta, Rev. 6. 

This specimen, which was caught crawling on a load of sand 
brought from higher up the river, was purchased at the late Mr. 
Wingate’s sale, by Mr. John Hancock, and is now in his collec- 
tion. 


Bembidiwm Mannerheimti, Rev. 18. 

Rather a good series of this rare insect has been taken in the 
Wooler district, in May, July, and October. In July it was 
found to frequent cut grass at a considerable elevation on the 
hills. 


Hydroporus 9-lineatus, Rev. 17. 
Not uncommon in the Wooler district, in May. 


Aly. Gyllenhalli, Schiod., = Hy. piceus, Rev. 17. 
In Cold Martin Moss, and upon the hills of the Wooler dis- 
trict, in May and July, plentifully. 


Hy. monticola, Rev. 17. 
About a dozen specimens kave occurred with the preceding. 


Hy. nigrita, Rev. 18. 

Since the publication of my Revision several specimens of this 
species have been taken near Wooler, and again both forms are 
present, still further confirming my opinion that discretus is only 
the male of nigrita. Other grounds may be pointed out why 
this should be the case: in nearly every other species of the 


* Revision of Coleoptera, Nat. Hist. Trans. N. & D., Vol. TV. 
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genus the sexes differ in a like manner, the male always being 
more glossy than his partner, even in the most obscurely coloured 
species. This opacity of the female, which runs also through the 
genus Agabus, and indeed extends over nearly the whole family 
Hydradephaga, is caused by the surface being finely sculptured 
(strigose, coriaceous, alutaceous, &c.) in that sex, and which is 
either absent in the males or not so much developed. This dif- 
ference of the sexes is but little noticed by even our best autho- 
rities. I may add, that a pair of foreign types of discretus, kindly 
lent me by Mr. Crotch, differed precisely as do our local examples 
of nigrita, the male being glossy black with long hair, and the 
female opaque, nearly hairless, and much less strongly punctured 
than the other sex. 


Fy. elongatulus, Rev. 18. 

Mr. Rye, Ent. Annual, 1872, 138, informs us that this species 
is ‘‘ erroneously identified,” but on what grounds he has formed 
his opinion I am at a loss to know, as he has not seen the speci- 
men on which it is founded, nor had any description of it. 


Hy. umbrosus ; Hy. incognitus, Rev. 18. 
Both species from Wooler; a series of the former, and two 
examples of the latter. 


Agabus nitidus, Fab., = A. fontinalis, Rev. 20. 

A fine male of this rare species was taken near Wooler in 
May. 

Ocalea castanea, Erich., — O. rujilabris, Rev. 22. 

Has occurred in some plenty in the Wooler district. 


O. badia, Rey. 22. 
Several specimens from the same locality. 


Microglossa pulla; M. nidicola, Rev. 22 (Haploglossa). 
Both species taken sparingly by beating willows on Wooler 
Haugh, in May. 
Aleochara villosa, Rev. 114, E. C. Rye, Ent. Annual, 1872, 
49. 
A second example of this new British species has occurred at 
Long Benton. 
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Callicerus rigidicornis, Rev. 238. 
One specimen, from the Wooler district. 


Homalota cerulea, Sahl., = H. carbonaria, Rev. 25. 

Taken on the banks of the Wansbeck, sparingly, by Dr. 
Power, and very rarely, near Wooler, by Mr. Hardy. 4H. labilis 
is very abundant in the latter district. 


Ho. londinensis, Rev. 26. 
Two examples, from Wooler. 


Ho. clavipes, Rev. 26. 
Several more specimens have been taken, and prove that, with 
us, this is exclusively a hill species. 


Ho. pagana, Rev. 27. 

Three or four from the Wooler district. 

Ho. occulta, Rev. 27; Ho. fungivora, id. (var.) 
In fungi, at Wooler, sparingly. 

Ho. picipes, Rev. 27. 

With the foregoing, but more abundant. 


Ho. fallaciosa, Rev. 28. 
Wooler. Rare. 


Ho. curtipennis, Rev. 28. 

Several other examples have been found on the Cheviot range. 
Ho. valida, Rev. 28. 

A few examples, found in fungi, are from the Wooler district. 


Ho. sodalis (several) ; Ho. angusticollis (one), Rev. 29; Ho 
marcida (one) ; Ho. intermedia (three) ; Ho. macrocera 
(a few) ; Ho. levana (two or three) ; Ho. cinnamoptera 
(two or three), Rev. 80; Ho. orbata, Rev. 31. 

All are from the Wooler district. 


Fincephalus complicans, Rev. 32. 

A single example, from the same locality, in October. 
Tachinus proximus, Rev. 33. 

In fungi, &c., in the Cheviot district, rather plentifully. 
T. pallipes, Rev. 38. 

A female, with the preceding. 
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Quedius ruficollis ; Qu. suturalis; Qu. auricomus, Rey. 36. 
All from Cheviot, but very rare. 


Philonthus umbratilus, Rev. 30. 
Wooler. Rare. 


Dianéus caerulescens, Rev. 41. 
Hitherto very rare and local, but in May, 1871, it was taken 
in plenty on the margin of a stream in the Cheviot district. 


Stenus tarsalis, Rev. 48. 

Six specimens from Cold Martin Moss, near Wooler, in Oc- 
tober. 

Acidota crenata, Rev. 45. 

At the roots of heather on Cheviot, in August and October. 
Five specimens taken. 


Homatium exiguum, Rev. 47. 
Several examples, from the Wooler district. 


Ho. brevicorne, Rev. 114; Ho. gracilicorne, |. c. 47. 


Mr. Rye has pointed out that these are identical. Ent. An- 
nual, 1871, 36. 


Choleva longula, Rev. 50. 

Half a dozen specimens, from the Wooler district, and all. 
found in fungi. All the examples that I have seen have the 
apices of their elytra rounded. 

Eipurea florea, Rev. 56. 

Three or four from the flowers of sallows, in May, near 
Wooler. 

Cryptophagus pubescens, Rev. 62. 

Cheviot. One specimen only. 

Morychus eneus, Rev. 65. 

In plenty, near Wooler, in May. 

Malthodes mysticus, Rev. 76. 

Several specimens, from Cheviot, in August. 

Anobium striatum, Rev. 79. [The Death-watch. | 

One of our county gentlemen had nearly a score of bedsteads 
completely destroyed by this pest. 
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Tetratoma fungorum, Rev. 81. 
A fine series, from fungi, near Wooler. 


Te. ancora, l. ¢. 
A specimen, taken in fungi, at Earl, near Wooler, in October. 


Phytonomus polygoni, Rev. 89. 
Several taken in the Wooler district. 


Trachyphleus scaber, Rev. 90. 
Very rare. Near Wooler, in October. 


Erirhinus majalis, Rev. 92. 
A fine series beaten out of sallows, near Wooler, in May. 


Er. agnathus, 1. ¢. 
Two specimens with the foregoing. 


Ellleschus bipunctatus, Rev. 92. 
Local, but in abundance, near Wooler, in May. 


Rhinonchus castor, Rev. 94. 
Wooler. Rare. 


Ceuthorhynchus rugulosus, 1. ¢. 95. 
Wooler. Rare. 


Ce. cyanipennis, 1. c. 
Wooler. Rare. 


Graptodera longicollis, Rev. 103. 

Of several batches, taken promiscously, at various times, on 
heather, nearly all are females ; one male to eight or ten females 
being the usual proportion. ‘This is very curious, and it would 
be interesting to know if the same disparity obtains in other 
species of the family Halticide. 


Norr.—Dr. Sharp, in his recently published (July, 1871), and 
valuable ‘‘ Catalogue of British Coleoptera,” has made consi- 
derable alterations in nomenclature, most of which will have to 
be adopted. They are however too numerous to be enumerated 
here. 
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XV.—Notes on the Occurrence of Lepidoptera in 1871. By 
Tomas Joun Box. 


Txinkine that an authentic record of the abundance, or other- 
wise, of local Lepidoptera would be of considerable interest to 
most of our members, I applied to my friend Mr. W. Maling, 
and he has supplied me with the following most interesting notes 
for the past season (1871). 


DIURNI (BUTTERFLIES). 

The Whites (Pieris brassice, napi and rape).—The spring 
brood not so common as usual. The second broods, in July and 
August, were in average numbers. 

The Orange Tip (Anthocharis cardamines).—Not so numerous 
as in 1870 on the banks of the Derwent, at Chopwell, and 
Gibside. 

The Fritillaries (Argynnis Euphrosyne, and Selene).—Rather 
plentiful in May and June, at the same localities as the above. 

The Small Tortoise Shell (Vanessa urtice).—A second brood 
of this common insect occurred in this neighbourhood in 1870. 
I found the small larve during the last week in May, and again 
(in the same bed of nettles) on the 9th of August following. 
They were then nearly full fed, and the butterfly was on the 
wing in the last week of September. 

The Peacock (Vanessa Io).—I saw one specimen on the 4th of 
September, near South Shields. For several years previous I 
had not seen the species alive in our district. 

The Red Admiral (Vanessa Atalanta).—Rather scarce. 

The Painted Lady (Vanessa cardui.\—I have not met with 
either larva or imago this season. The former is generally abun- 
dant on the coast. 

The Wall (Tithonus Megera).—Saw one on the wing, at Roth- 
bury, in the first week of September. 

Satyrus Tithonus.—Plentiful on the banks of the Wansbeck, 
near North Seaton, in the end of July. 
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The Small Heath (Cenonympha Pamphillus).—In average 
numbers. 


The Common Blue (Lycena Alexis).—Also in average numbers. 


The Lilac Blue (Lycena Argiolus).—Two females (worn) were 
taken at Chopwell, in the first week of June. 


A Skipper (Thanaos Tages).—Two or three at Chopwell. 
June. 


NOCTURNI (MOTHS). 


The Poplar Hawk-Moth (Smerinthus populi).—The larva plen- 
tiful on poplars, near Newcastle, in July and August. 


The Convolvulus Hawk-Moth (Sphinz convolvuli).—A speci- 
men, in the possession of Mr. Hales, South Shields, was found 
in the river near the Mill Dam, and is in tolerable condition. 


Deilephila galii.t had the pleasure of seeing this beautiful 
insect on the wing at Newbiggen-by-the-Sea, on the evening of 
the 15th of August, 1870. An imago of the same species (a 
male) was bred by Mr. Hamilton (Secretary of our Kntomolo- 
gical Club) from a larva found in the engine-shed of the New- 
castle and Carlisle Railway, on the 7th of September, which fed 
upon Galium verum, and came out of the pupa on the 30th of 
April following. Mr. H. thinks the larva had come in the sand 
which is brought for the use of the engines. Mr. Henderson, 
Jesmond, also found a larva on the sea coast, near South Shields, 
but unfortunately it had been stung. 

The Small Elephant Hawk-Moth (Cherocampa Porcellus).— 
T have not met with either larva or imago this season, and have 
only heard of one being found. 

The Humming Bird Hawk-Moth (Macroglossum stellatarum).— 
Like Porcellus, this usually abundant insect has not appeared on 
our coast this season. 

Sista bembeciformis.—Larva on the trunks of old poplars, at 
Jesmond. The perfect insect is taken in the finest condition 
about five o’clock in the morning soon after leaving the pupa. 


Hepialus Hectus.—One specimen at Chopwell. July 4th. 
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H. sylvinus.—Newbiggin-by-the-Sea. End of July. 
Hi. velleda.—Jesmond Dene. End of June. 


Zygena filipendule.— Swarming at Newbiggen-by-the-Sea. 
Middle of July. 


Nudaria mundana.—Newbiggen-by-the-Sea, July. Larva on 
lichen covered walls. Beginning of June. 


Huchelia jacobee.—The larve of this pretty species swarms 
at Newbiggen-by-the-Sea, feeding on ragwort. I have met with 
it along the coast from Marsden to Bamboro’. 


Arctia mendica.—Thornley Wood. May 10th. 


Orgyia fascelina.—Bred from pups found on the moors at 
Redesdale. May 24th. 


O. antiqua.—Larve feeding on white thorn, near Pelaw Sta- 
tion. End of August. 


Bombyx rubi.—lLarve very plentiful on the moors at Roth- 
bury. September and October. 
GEOMETRA. 
Odontopera bidentata.—Larva numerous on ivy and lilacs in 
Jesmond Road. Not generally a common species. 


Phigalia pilosaria.—On trunks of oaks, near Corbridge. Feb- 
ruary 20th and 21st. 


Cleora lichenaria.—Tuggal Hall. July. 


Gnophos obscurata.—Two specimens at Newbiggen-by-the- 
Sea. July 25th. 


Geometra papilonaria.—One taken by Mr. Hedworth (Dun- 
ston), at Thornley. July 28rd, 1870. 


Ephyra trilinearia.—One near Winlaton Mill. June. 
Asthena luteata.—Chopwell. June 4th. 


Eupisteria heparata.—One specimen (worn). Chopwell. July 
4th. 


Acidalia imitaria.—Five or six at Newbiggen - by -the-Sea. 
July 18th to 30th. 


MR. T. J. BOLD ON LEPIDOPTERA. 383 


Macaria liturata.—Three, near Hexham. June 30th, and 
July 1st. 


Emmelsia alchenillata.—Hexham. June. 
HE. decolorata. Jesmond Dene. June. 


Eupithecia centaureata.—Two at South Shields, on palings. 
June. One at Beadnell. July. 


Melanippe rivata and tristata. Near Hexham. June. 

Coremia minutaria.—Hight specimens, at Newbiggen-by-the- 
Sea, in July. 

C. propugnata.—One at Warden, near Hexham, in June. 

Phibalapteryx lignata.—Newbiggen-by-the-Sea. July. 

Cidaria prunata.—Newbiggen -by-the-Sea. Beginning of 
August. In a garden only. 

C. testata.—Plentiful at Rothbury. September. 

Chesias spartiata.—Amongst broom, near Hexham. End of 
September. 

DEPRANUL. 
Platypteryx falcula.—Two specimens at Chopwell. July 4th. 
Cilix spinula.—Two broods of this insect. May and July. 


PSEUDO BOMBYCES. 


Dicranura vinula.—Larve plentiful, near the town, on pop- 
lars and willows. 


Notodonta dictea and ziczac.—Larve on poplars and willows, 
near the town. 


Diloba caruleocephala.—Found larva at Hexham, on white 
thorn. June 30th. 
NOCTUA. 
Thyatira batis, and derasa.—The latter at sugar, in Jesmond 
Dene: beginning of July. The former at Hexham on the wing. 
End of June. 


Cymatophora diluta.—Plentiful at sugar. Thornley. Sep- 
tember. 
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Bryophila perla.—Imago on lichen covered walls, at Newbig- 
gen-by-the-Sea. July and August. 


Nonagria elyni.—About fifty specimens of this formerly rare 
insect were captured on the coast at South Shields, in July, by 
different members of the ‘‘ Entomological Club,” flying at dusk, 
or at rest on the sand reed, in the stems of which plant the 
larva feeds. 


Gortyna flavago.—Pupa in the stems of thistles. August and 
September. South Shields, &. 


Acxylia putris—Newbiggen-by-the-Sea. July. Flying at 
dusk over nettles. 


Chareas graminis.—On the flowers of ragwort by day. New- 
biggen-by-the-Sea. August. 


Mamestra albicolon.—On the coast at South Shields. May 
and June. Very scarce this year. 


Apamea unanimis.—Larve (hybernated). Jesmond Dene. 
Anal 

Miana arcuosa.—Rather plentiful at Newbiggen-by-the-Sea, 
in July. 


Agrotis valligera, cursoria, and tritict.—Not so numerous as 
usual on the coast, near South Shields. Larve probably de- 
stroyed by the frosts in May and June. 


Noctua glareosa. At sugar. Thornley Wood. August. 


Teniocampa gothica, rubricosa, instabilis, gracilis, munda, and 
cruda.—Very scarce, at sallow blossoms in April, on account of 
the frost. 


Orthosia upsilon.—Bred from larva found in Jesmond Dene, 
on willow, in June. 


O. lota, and macilenta.—Also bred, and at sugar. Thornley. 
September. 


Anchocelis rufina, pistacina, and litura.—Rather plentiful at 
sugar. Thornley. September and October. 
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Scopelosoma satellitia.—Swarming at sugar. Hexham. Sep- 
tember, and beginning of October. 


Xanthia cerago, silago, and ferruginea.—Rather plentiful. 


Polia chi.—Plentiful, as usual, on walls near the town. A 
dark variety (olivacea) seems peculiar to this part of the country. 


Agriopis aprilina.—At sugar. Thornley. September. 


Phytometra enea.—Plentiful at Chopwell, flying in the sun. 
Knd of June. 


XVI.—Description of a considerable portion of a Mandibular Ra- 
nus of Anthracosaurus Russelli; with Notes on Loxomma and 
Archichthys. By Ausany Hancock, F.L.8., anp Tuomas 
Artury. (Plate XII.) 


In 1862 Professor Huxley made known the presence in the 
Lanarkshire Coal-field of a large and powerful Labyrinthodont, 
to which he gave the name of Anthracosaurus Russelli.* This 
species was founded on a nearly perfect cranium; and at the 
same time a vertebra and a rib supposed to belong to this Am- 
phibian were also described. No further evidence of the exist- 
ence of this formidable creature of the Carboniferous era was 
procured till Mr. Atthey obtained a large portion. of another 
cranium belonging to it at Newsham. This interesting fragment 
was described, in the September number of the ‘‘ Annals,” in 
1869 ; and we gave in the same paper an account of the anterior 
extremity of a mandibular ramus and of a large sternal plate, 
which we believed likewise to belong to Anthracosaurus. 

We are not aware that any further account has appeared of 
the occurrence of the remains of this rare Amphibian. It is 
therefore with much pleasure that we are enabled, through the 
kindness of Mr. Ward, of Longton, to describe a large fragment 
of a mandible belonging to this species. This specimen forms 


* Quarterly Journal of the Geological Society, Vol. XIX., p. 56. 
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part of that gentleman’s well-known collection, and is from 
the new ironstone shale of Fenton. It is a portion of the pos- 
terior extremity; but the articular process is wanting. The 
fragment is seven inches long, and measures nearly four inches 
from the alveolar border (Pl. XII. a) to the inferior margin (6). 
There is just two inches of this margin perfect; and this is at 
the point where undoubtedly the ramus is deepest. The inner 
surface is exposed to view, and is concave longitudinally, the 
outer surface being a little convex, as is evident in the trans- 
verse section of the specimen in front. ‘The bone, which is in a 
- very perfect state of preservation, is composed of two parallel 
layers—an inner, the splenial plate (c), and an outer, the den- 
tary piece (d)—and is stout, particularly at the alveolar border, 
where it is an inch thick; thence it becomes gradually thinner 
to the longitudinal middle line; here it is scarcely more than 
one-fourth of an inch thick, and so continues to the inferior 
margin. 

The upper surface of the alveolar border is slightly channelled, 
and is almost straight; but within three inches and a quarter of 
the posterior extremity it is bent a little downwards (e), and 
then, rising up considerably above the level of the border, is 
continued backwards in a straight line (f) to the posterior ex- 
tremity ; this straight part is one inch and a half long, and is 
bevelled off to a sharp edge. In front of the elevation the al- 
veolar border has been torn, apparently by pressure, from the 
inner layer of bone, which at this part is pushed a little down- 
wards. 

The teeth are well preserved ; in all there have been twelve, 
nine of which are almost perfect, and with the exception of the 
three posterior ones, are all of the same size. They are nearly 
an inch long, and at the base are upwards of a quarter of an 
inch wide; they taper gradually to the apex, which is a little 
compressed in the direction of the long axis of the jaw, and in 
the same plane has the sides slightly carinated, and is also rather 
suddenly bent inwards and backwards; but the recurving is 
probably, in part at least, owing to pressure. The crown is not 
perfectly cylindrical, or rather conical; it is a little flattened at 


MANDIBULAR RAMUS OF ANTHRACOSAURUS RUSSELLI. 887 


the sides, and is therefore in cross section somewhat angulated ; 
and at the base it is wider in the transverse than in the longitu- 
dinal direction of the jaw. The whole surface is covered with 
brilliant enamel, and is longitudinally grooved to within less 
than a third of the apex. The grooves are fine, rather distant, 
and the spaces between them are flattened, so that there is a 
tendency to a ridged appearance. 

The teeth are clustered, and in this respect agree with those 
of the maxille. In the clusters the bases are in contact; and 
short spaces divide the clusters. The first tooth (q) is split lon- 
gitudinally by the anterior fracture of the specimen, and very 
little of it remains: only a small piece of the base is perceptible ; 
but a partial impression of the crown shows that it was as large 
as the others. The base of the second tooth is not far from that 
of the first, and is the first perfect one of the series. The third 
tooth has been removed for structural examination; it stood 
apart, about a quarter of an inch from the second, and ag far 
from the fourth tooth. The fourth and fifth are in contact, and 
are separated from the sixth by about a quarter of an inch; the 
sixth, seventh, and eighth are close together, and form the 
largest cluster of the series. Then follows a space of upwards 
of a quarter of an inch, and the series is terminated by three 
teeth much smaller than the rest; these are clustered, the first 
two being almost perfect, and the third (h) having almost en- 
tirely disappeared. These three posterior teeth are placed just 
at the point where the alveolar border begins to rise, and are 
two inches and a half from the hinder extremity of the specimen. 

The mandible of Anthracosaurus is distinguished from that of 
Loxomma, the only known jaw with which it is likely to be con- 
founded, not only by its greater size, but also by the massiveness 
of the bone. It is an inch deeper or wider than the largest 
mandible we have seen of the latter, and the bone is very much 
thicker. The form of the teeth likewise distinguishes this species 
from Lovomma: they have the crown much less compressed, 
and the trenchant margins are not nearly so much developed ; 
towards the base, too, they are more cylindrical, or rather 
conical, though they are somewhat irregularly flattened and 
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angulated at the sides. They are also much more uniformly of 
a size; in this respect they vary greatly in Loxomma, while we 
have seen that in the fragment before us the teeth are about the 
same length, with the exception of the three terminal ones of 
the series. The internal structure of the tooth is also character- 
istic, and at once distinguishes this species from Loxomma. 

Indeed, the characters of the teeth of Anthracosaurus are very 
peculiar ; their thickness and angularity at the base, the delicate 
conical taper outwards, the incurving of the apex, its slight 
compression and the small development of the trenchant mar- 
gins are the distinguishing features of this form, and at once 
enable us to determine the generic and specific identity of Mr. 
Ward’s interesting fragment. But had any doubt existed, the 
internal structure of the tooth would have removed it. In all 
these characters this specimen exactly agrees with Anthracosau- 
rus Russelli; the Labyrinthodont structure in particular accords 
in every respect with the very clear description given of it by 
Professor Huxley in the original memoir. 

It is true that the teeth are stated to be ridged, while we have 
described them as grooved. This character, however, we pointed 
out, in our former paper on Anthracosaurus already quoted, va- 
ries according to the state of preservation of the specimen. We 
have in our possession teeth of this species both ridged and 
srooved. They seem to vary in this respect even when per- 
fectly fresh; but if a little eroded, the ridges are much exagge- 
rated and become quite sharp, giving a very striking appearance 
to the tooth. In Loxomma the same variability obtains: the 
teeth of that form are usually grooved; some, however, are 
ridged, while in others the ridges are greatly increased by ero- 
sion. 

There is in Mr. Atthey’s collection a peculiar bone from the 
shale at Newsham, that has been a great puzzle to us for a long 
time. It was not till a nearly perfect mandibular ramus of 
Loxomma was obtained that its true nature was solved. It was 
then at once seen to be the articular piece, with a portion of 
the dentary bone attached, of some large Labyrinthodont. In 
form it closely resembles the same part in the ramus just alluded 
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to; only it is very much larger, and must have belonged to a 
jaw equal in size to that from Fenton. In fact, from its dimen- 
sions and massive character, it would seem more than probable 
that this Newsham articular piece really belongs to Anthraco- 
Saurus. 

The posterior margin of the fragment of the ramus in con- 
nexion with the articular piece is perfect, and sweeps downwards 
im an even curve, which, if continued a little further, as it ap- 
pears to have been, would give to the posterior part of the jaw 
a depth of quite four inches—the measurement near the same 
point of Mr. Ward’s specimen. The articular piece stands well 
up; the neck is short and stout; the process bearing the glenoid 
surface is massive, and is transversely elongated, measuring two 
inches and a quarter long, and an inch wide; the glenoid cavity 
is deep, and takes a slight sigmoid curve; behind at the outer 
margin there has been a stout projecting process; and in front 
towards the inner margin there has been a similar projection 
of the lip of the articular cavity. It would therefore seem evi- 
dent that the attachment of the mandible to the tympanic troch- 
lea must have been very firm, rendering the movements of the 
jaw secure and precise. Indeed, the massive character of the 
whole articular piece indicates great power, and is well corre- 
lated with the huge vomerine tusks and formidable dentition of 
this species. 

The presence of Anthracosaurus in the Newcastle Coal-field 
does not rest merely on the occurrence of this articular piece. 
We have already alluded to a large portion of the cranium that 
was found at Newsham. This interesting specimen exhibits 
numerous maxillary teeth and the two great vomerine tusks so 
characteristic of this powerful Labyrinthodont. The anterior 
extremity of a mandibular ramus, with five teeth attached, was 
also described in the same paper with the last-named specimen. 
And now we have to record from the same locality a fragmentary 
specimen of the middle portions of a pair of mandibular rami 
displaying several teeth. These fragments lie one over the 
other, and are much confused and mixed up with some other 
bones that are adherent by pressure to the general mass. The 
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surfaces of the teeth, however, are in a very good state: some 
exhibit grooves, others ridges. In one of the teeth the grooves 
are very delicate, and are precisely like those in Mr. Ward’s 
specimen. 

Besides the above evidence of the occurrence of Anthracosaurus 
in the Newcastle Coal-field, detached teeth are likewise found 
at Newsham, agreeing in every particular, externally and inter- 
nally, with the type specimens. They are rare, however, in 
comparison with those of Loxomma, which is undoubtedly the 
much commoner fossil of the two. : 


Loxomma Atumanni, Hualey.- 


Since our paper appeared in the ‘‘ Annals” (May, 1870) on 
the occurrence at Newsham of an imperfect cranium of Loaomma 
Allmanni, Mr. Atthey has obtained from the same locality ano- 
ther and complete cranium of this fine Labyrinthodont. This 
second example was procured about the middle of last June, 
and is one of the finest and most perfect specimens that havo 
yet been found. Indeed, so far as we know, there are but two 
others that can at all be compared with it; and these are the 
beautiful skulls alluded to in the above paper as being in the 
possession of Mr. James Thomson, of Glasgow. 

Our second specimen is fourteen inches long and nearly seven 
inches and three-quarters wide across the occipital region, where 
the skull is widest. We estimated the length of the first ob- 
tained specimen, which wants the muzzle, at twelve inches; 
but, as it is nine inches wide, this estimate is probably consi- 
derably less than it ought to be. Since we have seen that the 
one which is only seven inches and three-quarters wide is four- 
teen inches long, we should certainly expect that the specimen 
measuring nine inches across would be proportionately longer. 
The latter could scarcely have been less, when perfect, than fif- 
teen or sixteen inches in length. 

The specimen recently obtained has been entirely removed 
from the matrix, so that both the upper and under surfaces of 
the skull are completely exposed to view. The bone is in a very 
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good state of preservation, and exhibits in great perfection, co- 
vering the whole of the upper aspect, the peculiar honeycombed 
or reticulated structure common to these Labyrinthodonts. The 
roof of the mouth is also well displayed, particularly the sphe- 
noid and the vomerine and palatal bones, likewise the posterior 
nares and the palato-temporal foramen. The basal portions of 
the teeth, too, are nearly all present; but the crowns, unfortu- 
nately, have disappeared. 

In every respect the characters agree with those of the previ- 
ously described specimen ; and in addition, the parietal foramen 
is distinctly marked in the new example. This characteristic 
feature is not seen in either of Mr. Thomson’s specimens ; but 
in the original cranial fragment described by Professor Huxley 
it is well indicated on the inner surface.“ In our specimen it is 
small and circular, measuring not much over an eighth of an 
inch in diameter. It is placed near the centre of the wide occi- 
pital portion of the median coronal bones. The mucus grooves 
on the muzzle, too, are well developed: one passes straight 
across the premaxillaries in front; from either end of this, and 
forming with it an acute angle, another groove passes backwards 
for a considerable distance along the side of the muzzle. 

The teeth are nearly all present in a more or less imperfect 
condition ; mostly, however, the stumps only remain. There 
are three pairs of large tusks—one vomerine, two palatal. The 
vomerine tusks are situated about one inch and a quarter behind 
the anterior margin of the premaxille ; the basal portions of 
these project considerably, and measure in diameter three quar- 
ters of an inch. The first pair of palatal tusks are placed two 
inches further back, and are scarcely so large as the vomerines; 
the second pair, which seem equally large, are one inch and a 
quarter further in the rear, being somewhat in front of the trans- 
verse centre of the skull. Hach premaxilla bears four teeth, 
which are upwards of a quarter of an inch wide at the base. 
There are five or six rather smaller teeth behind the vomerine 
and the first palatal tusk, and the like number between the lat- 
ter and the second palatal tusk ; and behind this, again, there 
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are four or five more, making in all in each side of the jaw about 
twenty teeth. All these teeth are placed a little apart, and have 
depressions behind them in the alveolar border; the tusks also 
are accompanied by similar depressions. 

Not far from the spot where this fine skull was obtained, two 
mandibular rami (a right and a left) occurred two or three feet 
apart. They are of the same size, and most probably belonged 
to the skull in question. This would seem to be likely, not only 
on account of their close proximity, but also on account of their 
size, which agrees well with that of the cranium. The left 
ramus is imperfect, the posterior portion having been fractured 
and lost. A piece nine inches long, however, of the anterior 
portion remains in a very good state, with the stumps of the 
teeth attached. The right ramus is almost perfect ; the alveolar 
border is quite so, and exhibits the teeth in a beautiful state of 
preservation ; a great portion of the dentary bone is present, 
and is covered with the usual reticulated sculpture ; the anterior 
extremity is quite perfect, as well as the articular bone—at the 
posterior end with the glenoid surface, which is transversely 
elongated, deep, and considerably elevated. 

This large and perfect ramus is nearly fourteen inches and a 
half in length, and at the widest part, which is about four inches 
from the posterior extremity, is two inches and three-quarters 
broad. From this point it tapers gradually to the anterior end, 
where it is little more than an inch wide. The inferior margin 
is slightly convex; and the alveolar border is somewhat con- 
cave, with a slight eminence in front giving support to the first 
large tusk-like tooth. 

There are upwards of twenty teeth, seventeen or eighteen of 
which are well preserved: a dozen are entire. They vary much 
in size, and in some places are arranged almost in contact; in 
other places they are considerably apart. Three are much larger 
than the rest, and seem to correspond to the vomerine and palatal 
tusks of the skull. These large teeth are one inch and a half 
long, and are upwards of half an inch wide at the base. The 
first of these is placed an inch from the anterior extremity, upon 
the eminence of the alveolar border already noticed; a single 
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small tooth is situated in front of this. The second large tooth 
is two inches further back, and the third is one inch and one- 
eighth behind the second; the last is therefore three inches and 


_ three-eighths behind the first; but the space between the apices 


of the first and last large teeth is four inches and a quarter—a 
distance corresponding very nearly to that between the depres- 
sions behind the vomerine and last palatal teeth. The smaller 
teeth vary from three-eighths to about three-quarters of an inch 
in length; they are all considerably compressed towards the 
apex, and have wide cutting-margins; the lower portion is 
rounded and grooved, the grooves extending for a considerable 
way up the crown. 


ARCHICHTHYS SULCIDENS, Hancock and Atthey. 


Some additional remains of this large and powerful fish have 
recently occurred at Newsham, where the original specimens 
were obtained that were described some time ago in the “ An- 
nals”’ (April, 1870). The most important of these recent acqui- 
sitions is a considerable portion of a crushed head, which, though 
in a bad and much disturbed condition, shows in a very sa- 
tisfactory manner the thick, massive character of the bones ; 
moreover, many of the parts are very well displayed. A large 
portion of a mandible, measuring upwards of ten inches long, 
lies in the middle of the mass, with the inner surface exposed, 
and with the alveolar border turned over; so that several of the 
teeth are seen, measuring from three-eighths to four-eighths of an 
inch in length. This fragment (for, large as it is, it is but a 
fragment) has lost both extremities. 

The anterior extremity of each mandibular ramus is likewise 
present on the slab, and has a large laniary tooth in front, and 
several of the small teeth behind. One of the large teeth is 
nearly perfect, and measures two inches in length, though the 
extreme apex is deficient, and is nearly an inch wide at the 
base. The other laniary tooth has been apparently equally 
large, but merely its stump remains, The largest of the small 
teeth are about haif an inch long; they appear, however, to 
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have been pretty regular in size, and are placed a little apart 
from each other. These two mandibular fragments are each 
upwards of two inches long; so that if one of them be joined to 
the large portion of the mandible already described, we have 
the dimensions raised to twelve inches; but as we have no 
means of determining how much of the proximal extremity is 
wanting, it is difficult to say what was the real length of this 
formidable jaw when perfect. Its massiveness, however, is suf- 
ficiently evident, as the bone of the anterior fragment is nearly 
an inch thick. 

The left premaxilla is also very well displayed, lying across 
the large mandibular fragment. It is three inches and a half 
long and one inch and three-quarters wide. The anterior ex- 
tremity is rounded; and close to the front margin there is, as 
in the mandible, a laniary tooth, which is small, however, in 
comparison with that of the latter ; it is seven-eighths of an inch 
in length, and is proportionately narrow. This tooth is suc- 
ceeded by about twenty minute teeth, one eighth of an inch long, 
or thereabouts, which are very regularly arranged at a little dis- 
tance from each other. 

Mixed up with the above are many other bones, belonging 
apparently to the skull; but they are too much broken up to 
admit of exact determination; the right premaxilla, however, 
with its anterior laniary tooth, can be discovered amidst the 
commingled mass. 

The surface of the more perfect bones exhibits the peculiar 
tubercular sculpture originally described; and the characters of 
the teeth show no variation from (indeed they are precisely si- 
milar to) those at first pointed out as distinguishing the species. 

Two gigantic jugular plates were obtained at the same time, 
associated with the above remains, though not on the identical 
slab. We do not hesitate to assign them to Archichthys, not 
more on account of their association than from the character 
of the surface-structure, which agrees with that of the other - 
bones of this fish, and that we know of no other species found 
in our coal-shales to which they can belong. The size alone 
would seem sufficient to determine the question. Megalichthys 
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is certainly a large species; but the largest jugular plate we 
have seen of that fish is scarcely more than seven inches long, 
not half the length of those in question. And, moreover, its 
form and enamelled surface are sufficient to distinguish it, 
though in general character it has considerable resemblance to 
the specimens under discussion. Except those that are altoge- 
ther out of the question, the only other fishes of any considera- 
ble size that occur in our coal-shales are the three large species 
of Ctenodus: in this genus, however, the mandible is too short, 
and the space in front between the rami too contracted to admit 
of there being any large jugular plates. Unfortunately, these 
two enormous plates are imperfect ; but what remains of each is 
in an excellent state of preservation, and lies flattened out, the 
form being completely retained: and there is no difficulty in 
determining the entire contour ; for whilst one has only the pos- 
terior extremity imperfect, this extremity in the other is entire. 

The right plate has the under surface exposed; the anterior 
portion of this is quite perfect, a small part only of the posterior 
extremity, as just noticed, beg wanting. In front it tapers 
gradually to a point, and there is a notch on the inner margin, 
about one inch and a quarter from the apex; at this part the 
surface is depressed diagonally, the depression being bounded 
in front by a stoutish ridge. This plate, or, rather, as much of 
it as remains, is twelve inches long and four inches and a half 
wide. Only the posterior extremity of the left plate is present; 
and this fragment is three inches and a half in length, and lies 
with the upper surface exposed, with the inner margin in con- 
tact with the outer margin of the other plate. The posterior 
border is obtusely pointed; but as the slope is shorter on the 
outer than on the inner margin, the acumination is towards the 
outer edge. 

By the aid of the two fragments, the form of the entire plate 
is easily determined. It is elliptical or widely fusiform, with 
the anterior extremity pretty regularly and gradually pointed, 
the posterior end being more abruptly and excentrically acumi- 
nated. When perfect, these huge jugular plates cannot have 
been less than fourteen or fifteen inches in length, as, judging 
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from the specimens, it would seem evident that the fragment 
(which is twelve inches long) of the right plate has lost two or 
three inches of its posterior extremity. 

A fragment of a bone lies on the outer margin of the right 
plate, which in all probability is the anterior central plate; but 
it is too imperfect to admit of any decided opinion. 

The bones originally supposed to be jugular plates were folded 
and much crumpled and distorted, so that their form and di- 
mensions could not be determined with certainty. We are now 
disposed to consider these to be certain cranial bones, of the 
exact nature of which we have not yet satisfied ourselves. 

From the size of the jugular plates a very fair estimate may 
be made of the magnitude of the head. In Megalichthys the 
large jugular plates (and in that genus these plates closely re- 
semble those of Archichthys) are about the length of the mandi- 
ble, or rather a little shorter, allowing for the projection of the 
rami in front. If therefore we take this as a guide, and are 
correct in estimating the jugulars in Archichthys at fourteen or 
fifteen inches, the mandible cannot have been less than fifteen 
or sixteen inches long. Now, as the head extends considerably 
backwards beyond the articulation of the mandible, in some 
species far more than a third of the length of the mandible, it 
would appear that the head of Archichthys may be estimated as 
about twenty inches long, including, of course, in this calcula- 
tion the gill-plates. That this is not an over-estimate is evident 
from the fact that the operculum and preoperculum together are 
between four and five inches wide. The width of the head can 
also be very correctly estimated : it could not be less than ten 
or twelve inches. This is evident when we recollect that the 
joint width of the jugulars is nine inches, that the mandibular 
rami are each an inch thick, and that it is not improbable that 
there were small external jugular plates lying between the rami 
and the outer margins of the large jugulars. 

These are formidable proportions, indicating a very powerful 
creature ; and when we take into account the magnitude of the 
oral weapons and the animal’s superior activity, Archichthys 
must have been no mean rival to the large Amphibians of the 
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Carboniferous waters: it must have been quite able to hold its 
own against Loxomma, or even against the more powerful An- 
thracosaurus. 

Nothwithstanding the recent discovery of this large and for- 
midable fish, we are in possession of more information respect- 
ing it than has been attained in regard to many species that have 
been acknowledged for years. The characters of the dentition 
are perfectly determined: the mandible and premaxilla have 
been obtained in a good state of preservation, with the teeth at- 
tached. The gill and jugular plates, too, have occurred in most 
excellent condition, as well as several other bones, including 
some that apparently belong to the thoracic girdle. The body- 
scales have likewise been found associated with the bones. 

We have also good reason to conclude that the genus Arch- 
ichthys occurs not only in other coal-fields, but likewise consi- 
derably lower in the Carboniferous series. 


EXPLANATION OF PLATE XII. 


View of the inner surface of a portion of a mandibular ramus of Anthraco- 
saurus Russelli, a little reduced in size: a, alveolar border; b, infe- 
rior margin; c, inner or splenial plate; d, outer plate or dentary 
bone ; e, depression in alveolar border; f, elevated straight portion 
of ditto; g, impression of first tooth of the series ; 2, remains of the 
last ditto. 


XVIL.—A few Remarks on Dipterus and Ctenodus, and on their 
Relationship to Ceratodus Forsteri, Kreft. By Aupany Han- 
cock, F.L.8., anp Tuomas Arrury. (Plates XTIL., XIV.) 


In our papet on Ctenodus, published in a previous volume cf 
these Transactions,* while recognizing the close connexion be- 
tween this genus and Dipterus, we deemed it prudent to keep 
the two forms asunder, for certain reasons therein expressed ; 
and the time that has elapsed since then has only tended to 
confirm us in this opinion. Among other characters that in- 
fluenced us, stress was laid on the differences in the scales in the 


* See Natural History Transactions of Northumberland and Durham, Vol. IIL., p. 54, 
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two genera; and allusion was made to the fact that the Dipteri 
are all small fishes, and that the Ctenodi, on the contrary are, 
with one exception, all of considerable size. . 
In the paper alluded to, seven species were described, stx of 
which were new. Three of the seven (namely, C. cristatus, C. 
tuberculatus, and C. corrugatus) cannot have been less than five 
or six feet in length. We originally estimated the length at four 
or five feet; but as larger specimens have since come to hand, 
we now think that that estimate was too low. Three others 
(namely, C. obliquus, C. imbricatus, and C. ellipticus) were pro- 
bably upwards of three feet long. C. elegans is quite small. — 
The latter is the only species of which an entire specimen has 
occurred; and though much crushed and disturbed, its dimen- 
sions can be determined with sufficient accuracy; it measures 
only three inches in length, but, judging from the size of de- 
tached dental plates, it probably reaches sometimes nearly 
twice that length. The Diptert are usually about five or six 
inches long, and apparently never much exceed that length. 
The scales are very different in the two forms. While in 
Dipterus they are circular and truly cycloidal, in Ctenodus they 
(Pl. XIII., fig. 3) are elongated and parallelogrammatic, with 
the posterior end well rounded, and the sides nearly parallel 
or a little hollowed or concave; they are in length nearly 
twice their width, and, though imbricated, can scarcely be 
called truly cycloidal: they are delicate and large for the size 
of the fish, and are longitudinally ridged or grooved; the 
ridges, becoming curved and nodose, form a sort of rosette in 
the centre of the exposed imbricated portion. This is very 
different from the ornamentation of the scales of Dipterus, 
which are either irregularly tuberculated, the tubercles being 
elongated and scattered, or striated and punctate. The scales 
alone would therefore seem sufficient for generic distinction. 
There are other characters, however, which distinguish the 
two forms. When our paper on the subject was written, we 
had not access to Pander’s valuable ‘‘ Monograph on the Cte- 
nodipterini.”* Since then we have enjoyed this advantage, and 


* “Veber die Ctenodipterinen des Devonischen Systems,”’ Dr, G. H. Pander, 1858. 
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are now in a position to point out other features that separate 
Dipterus from Ctenodus. In the former the upper dental plates 
are each adherent to the anterior extremities of the two bones 
named by Pander respectively the palatal and inner pterygoid. 
These are elongated flattened bones, and lie parallel to and in 
close contact with each other, being apparently united by a 
suture. These conjoined bones form on either side of the oral 
roof a flattened widish plate, with the posterior extremity some- 
what expanded. The two plates are united in front along the 
longitudinal middle line, and diverge widely backwards. 

Now the upper dental plates of Ctenodus are usually found 
attached to similar plate-like bones, which incline or diverge 
to the right or left accordingly as they are united to the right 
or left dental plate. These bony supports (Pl. XIV., c, d) are 
expanded at the posterior extremity, and are in general configu- 
ration exactly like the plate composed of the palatal and 
pterygoid bones in Dipterus. Indeed there can be no doubt 
that they are homologous; but the fact to which we wish to 
draw attention is, that while in Ctenodus the component bones 
are united so as to form but one bone, the suture being entirely 
obliterated, they are distinctly separated in Dipterus by a well- 
marked sutural line. This difference would seem to be of some 
importance ; for it appears to be constant, as it occurs in all 
our species, of the whole of which, excepting C. corrugatus, 
these bones have been found. 

The sphenoid bones in the two genera are likewise very 
different in character. In Dipterus, according to the same high 
authority already quoted, as well as according to Hugh Miller*, 
this bone is widely lozenge-formed, and does not extend back- 
wards very much beyond the extremities of the palato-pterygoid 
bones to which the dental plates are attached, and fills up the 
entire space between them: this bone Pander considers the 
basi-sphenoid. 

In Ctenodus the sphenoid is a much elongated depressed 
bone, with a wide lozenge-formed expansion near the anterior 
extremity. In other words, the posterior angle of the lozenge 


* See ‘‘ Footprints of the Creator,” p. 58. 
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formed expansion is much produced, while the anterior angle 
is only slightly produced. The frontal portion (the pre- 
sphenoid) is rounded, inclining to conical at the extremity, 
and fits in between the divergent bones that support the dental 
plates. The lozenge-formed expansion lies partly behind 
these bones; and the elongated posterior extension (the basi- 
sphenoid) is continued for a considerable distance further back, 
in the large species for nearly five inches. It is therefore pretty 
clear that in Dipterus, in which the sphenoid reaches only a 
short way behind the extremities of the palato-pterygoids, the 
head is proportionately short in comparison with that of 
Ctenodus, in which it must be much elongated. 

We have in our possession numerous sphenoids, belonging 
to five or six species, three of which demonstrably are those 
of C. tuberculatus, C. obliquus, and C. elegans, respectively. 
They are all very similar in character, varying only a little in 
the proportions of the parts. ‘The largest are seven or eight 
inches long; the smallest, that of C. elegans, is only half an 
inch in length; the usual size is five or six inches. The basi- 
sphenoid at its junction with the lozenge-formed expansion is 
usually thick and nearly circular; elsewhere it is flattened. 

In Dipterus, too, the vertebre are ossified; but there is 
nothing to show that this is the case in Ctenodus. Indeed the 
total absence of any appearance of vertebra in the specimen of 
C. elegans before referred to is a pretty good proof that in this 
genus the central axis of the skeleton was cartilaginous. 

The above distinctive features will perhaps be considered 
sufficient to warrant the generic separation of these two forms, 
notwithstanding their evidently close relationship—and this 
without referring to the minute structure of the dental plates, 
which exhibits nevertheless some diversity in character. 

In proof of the relationship of the two genera we have only to 
look to the general form of the oral armature, and to the manner 
in which the dental plates are placed in the mouth. We have 
already noticed the similarity of the palato-pterygoid bones to 
which the upper dental plates are attached, and have pointed 
out that, while in the one genus the bones are distinct, they 
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are in the other united so that no suture is perceptible. The 
mandibles (Pl. XIII., fig. 1) are also very much alike in both 
genera, and so is their relationship to the dental plates. 

The cranial bones of Ctenodus, so far as we are able to 
compare them, also closely resemble those of Dipterus, in 
which the whole of them appear to have been determined. 
Unfortunately, only those of the posterior part of the skull 
are known in Ctenodus. A fragmentary specimen of the 
occipital region of C. tuberculatus in our possession exhibits 
the occipitals, with a portion of the parietals and the lateral 
bones, all lying in their natural positions and united into one 
mass, the component parts being distinguished by well-marked 
sutures; and the whole so closely resemble the same bones 
in Dipterus that they might be taken to belong to a gigantic 
specimen of that genus. This fragmentary skull is eight inches 
and a half across the occiput. 

The posterior portions of three other skulls have likewise 
been found: these belong to C. obliquus; they are nearly 
perfect, and one of them displays the bones up to and including 
the parietals. The surface is in excellent order, and is more 
coarsely pitted or punctate than in the former species, and 
exhibits throughout a semigloss; the sutures are quite distinct. 
The bones vary in form only specifically from those of 
C. tuberculatus: the occipital is the most characteristic, the 
frontal margin of which is deeply concave, while in the latter 
it projects and has a wedge-shaped process in the centre. 
This beautiful specimen measures seven inches across. The 
two other examples agree in all their characters with the 
above ; but some of the lateral bones of one side are wanting. 
As in Dipterus, the component bones in Ctenodus are com- 
paratively small, vary little in size, are many-sided, and fit 
together like a mosaic pavement or like the pieces of a Chinese 
puzzle. And that the anterior bones of the skull are of the 
same character, we have ample evidence in numerous separate 
bones that have occurred at Newsham, which though differing 
in form from those composing the fragmentary skulls, un- 
doubtedly belong to Ctenodus. 
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Another specimen, showing half of the bones of the occipital 
region, including the parietals, has occurred. This may per- 
haps belong to C. cristatus; at all events it is a portion of the 
skull of one of the larger species, for it is of considerable size. 
And that it cannot belong to either of the above two species is 
proved by the form of the median occipital, which differs greatly 
from that of both. It is strongly pointed in front, and the 
lateral posterior margins are remarkably sinuous; the surface- 
structure, too, is different. 

The bones that are determinable in the above fragmentary 
skulls are the median and external occipitals, the anterior occi- 
pitals, the parietals, and the lateral or ‘‘skin bones” according 
to Pander, of which only the three posterior are present. The 
arrangement of these bones is precisely similar to that given 
in Pander’s restored figure of the cranial shield of Dipterus 
(tab. 3, fig. 1), the principal difference being that they vary 
even less in size than those in the figure ; the median occipital 
in C. tuberculatus is scarcely, if at all, larger than the other 
bones. And the surface of the whole, which is in a good state, 
is devoid of ornamentation, save that it is minutely and irre- 
gularly granular and punctate; but the species vary a little in 
these respects. 

In Mr. Atthey’s collection of separate cranial bones there 
are, besides specimens of the above, the median occipital of 
three or four other species, all varying a little in contour and 
in surface-character ; so that we have here additional corro- 
borative evidence that our shales contain six or seven species of 
Ctenodus. 

The opercula likewise resemble those of Dipterus; they are 
large, stout, slightly convex, irregularly circular plates, with 
one side of the margin a little flattened, and slightly produced 
at each end of the flattened space; the surface is punctate and 
eranular like the cranial bones. We possess six or seven 
different forms of these gill-covers, two of which have been 
identified as belonging to C. elegans and C. obliquus respectively. 
But, for a particular description of the various opercula, we 
must refer to our paper previously quoted, merely observing 
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here that the largest. are upwards of six inches in diameter ; 
the smallest, that of C. elegans, about five-sixteenths of an inch, 
though detached specimens of this species measure as much as 
nine-sixteenths of an inch; all the others are very much larger 
than this. 

The ribs are well ossified both in Dipterus and Ctenodus. 
Those of the latter are frequently found associated with other 
remains of this fish, many of them having been identified with 
the various species; they are well arched towards the proximal 
extremity, which is considerably enlarged; and the central 
channel is quite small, the cylindrical wall of bone being very 
thick ; the ossification of the ribs is, in fact, almost complete. 
The largest ribs are from six to eight inches long. 

The fins, so far as they can be made out in C. elegans, are 
arranged in the same manner as in Dipterus, The tail-fin is 
heterocercal and rhomboidal; and the anal and ventral can be 
traced, immediately before the caudal. 

On the whole, then, it appears quite certain that these two 
genera are very closely related, as generally considered ; but 
at the same time the several differences already pointed out 
would seem quite sufficient to justifiy their generic separation, 
at least for the present. 

We may remark here that a peculiar hatchet-shaped or 
wedge-formed bone belonging to Ctenodus has occurred, which, 
though we are not able to determine the fact, we believe to 
belong to the shoulder-girdle.* Several specimens have been 
found, which are divisible into five or six species by the modifi- 
cation in the form; they are paired bones. Their general 
character is that of a flattened elongated bone, with one end a 
little expanded, arched slightly, and gradually thinned out to a 
fine edge ; it narrows a little towards the other end: one of the 
lateral margins is slightly thickened, and is somewhat convex ; 
the opposite margin is a little concave. From the narrow 
extremity a strong wide process is given off at right angles, and 
extends considerably beyond the concave margin. 


* In Lepidosiren the shoulder-girdle seems to be reduced to a single large bone having 
considerable resemblance to the above. 
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These bones vary a good deal in size and form: some are 
comparatively narrow and much elongated; others are short 
and broad; but all have the right-angular process at the narrow 
extremity. The largest are four inches and three-eighths, and 
the smallest five-eighths of an inch in length. 

These hatchet-shaped bones undoubtedly belong to Ctenodus, 
as they frequently occur with the remains of that fish; and a 
right and left specimen have been found in connexion with a 
crushed head of C. obliquus, which fine cranial example exhi- 
bits three of the dental plates, both opercula, the sphenoid, the 
occipitals, and several other bones of the head. No jugular 
plates have been found; but as they are present in Dipterus, 
they may be expected to occur in Ctenodus. 

The Hon. William Forster's most interesting discovery of the 
extraordinary fish which Mr. Gerard Krefft has described under 
the name of Ceratodus Forsteri, will, no doubt, in due course 
throw a flood of light on these curious Devonian and Carboni- 
ferous genera, with which it evidently has much in common. Its 
relationship to Ceratodus, however, is perhaps doubtful. From 
Mr. Krefft’s description,* it appears that in Ceratodus Forstert the 
skeleton is only partially ossified, in this respect agreeing with 
Dipterus and Ctenodus; but from what is known of Ceratodus, 
the latter is probably a true cartilaginous fish, and consequently 
a Selachian or Placoid. If this were not the case, surely some- 
thing more would be known of it than the mere dental plates, 
which do not seem to be uncommon, but which are never found, 
so far as we know, in connexion with bony supports, with palatal 
or mandibular bones. In Ctenodus, on the contrary, which has 
the palatal bones and mandible ossified, the dental plates usually 
occur, attached to them. Mr. Atthey has in his collection nu- 
merous specimens of the dental plates adhering to entire rami 
and perfect palato-pterygoid bones. Specimens of all the species, 
excepting C. corrugatus, occur in this state; and, in fact, some 
portion of the bony support is almost always present. The en- 
tire absence, then, in Ceratodus of any such bony support would 
seem to indicate that none had ever existed. 


* Proc. Zool. Soc. 1870, part 2, p. 221. 
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So long as Ctenodus and Dipterus were represented merely by 
the dental plates, they were placed with the Placoids; and no 
one would have been justified in placing them elsewhere. There- 
fore, until some further information is obtained respecting Cera- 
todus, it would seem best to allow it to remain as at present 
located, along with the Selachians. The form of its dental plates, 
too, is sufficiently characteristic to justify its separation generi- 
cally from this interesting Australian animal, as well as from 
Dipterus and Ctenodus. Certainly in the dental organs all three 
approximate to the Selachians; but the Ganoid characters so 
predominate that we apprehend no naturalist would hesitate to 
place them in that order, though they may be considared to a 
certain extent ‘‘ synthetic’’ forms, as suggested by M. Agassiz.* 

In the present state of knowledge respecting Ceratodus, it is, 
then, evidently hazardous to place Mr. Krefft’s fish in that genus; 
but its affinity with Dipterus and Ctenodus, more especially with 
the latter, is clear enough. All three are covered with large cy- 
cloidal scales; the fins are arranged much in the same manner ; 
the skeletons are nearly in the like state of partial ossification ; 
the dental plates are much alike, there being four ridged plates— 
two palatal, two mandibular. And when the so-called Ceratodus 
Forstert has been fully examined, there can be little doubt that 
this affinity will become only the more evident. 

Nevertheless the relationship is perhaps closest with Ctenodus. 
Like most of the members of that genus, the Australian fish is 
large, measuring from three to six feet in length. And it is only 
necessary to look to the mandibles (Pl. XIII., figs. 1, 2,) of the 
two forms to be convinced how close this relationship is. In 
Ctenodus the ramus (fig. 2) is a stoutish bone, flattened vertically, 
with the upper margin turned over towards the external surface, 
to give support to the large dental plate; it is therefore chan- 
nelled on the outer surface, and somewhat convex on the inner. 
The posterior extremity projects backwards beyond the dental 
plate a little more than half the length of the latter, and is for 
the greater part occupied by the glenoid surface, which extends 
from the upper margin, and is a deep, wide, circular notch, 


* “Nature,” No. 61, Vol. IIT., p. 166 (1870). 
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inclining backwards and downwards. In front the symphysial 
surface is straight, extending the whole depth of the ramus, and 
is grooved transversely. The dental plate is about two-thirds 
the entire length of the ramus, and is placed nearer the sym- 
physis than the posterior extremity. The ramus is upwards of 
three inches in length, and, including the thickness of the dental 
plate, is an inch deep. 

Such is the description of the ramus of C. obliquus, which, 
with very little modification, would do equally well for all the 
other species, as they vary only in size and slightly in the pro- 
portions of the parts. On comparing this description and the 
figure of the ramus (Pl. XIII., fig. 2), as well as that of the en- 
tire mandible of C. imbricatus (fig. 1), with the representation 
of the mandible of the so-called Ceratodus Forstert that accom- 
panies the paper on the subject in the ‘‘ Proceedings of the Zoo- 
logical Society,”’ previously quoted, it will at once be seen that 
these parts in this curious fish and those in Ctenodus closely re- 
semble each other. So similar, indeed, are they, particularly in 
the dentition, that, were nothing more known of the two forms, 
they would both assuredly be considered to belong to one and 
the same genus. 

And this likeness would be still greater if the cartilage were 
present that undoubtedly originally supplemented the ramus of 
Ctenodus. At present the outer border of the dental plate is 
unsupported, overhanging as it does the side of the ramus. This 
channel or cavity (Pl. XIII., fig. 2, d) beneath the dental plate 
must have been occupied by cartilage, which, passing backward 
to the glenoid notch, might, it can easily be seen, form here a 
semicircular cavity similar to that shown in the figure of the 
mandible of Ceratodus Forsteri. The ramus would thus assume 
a somewhat rotund form, instead of being a flattened, or rather, 
a semicylindrical plate, as it has all the appearance of having 
been, encasing incompletely a cartilaginous core. 

But, notwithstanding the similarity of the so-called Ceratodus 
Forstert to the Ctenodipterini, we are quite inclined to believe 
that it will be found to be generically distinct from all known 
forms. 
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The new Australian fish is described to have two “‘incisor”’ 
teeth in the upper jaw, placed a little in advance of the dental 
plates. There is no reason for believing that such additional 
teeth are present in either Dipterus or Ctenodus. Several entire 
heads of the former have been obtained ; and we possess in the 
specimen before alluded to of C. elegans a crushed head of that 
species, and have also two crushed heads of C. obliquus; and in 
neither genus has there been found the least trace of any such 
‘‘incisor’’ teeth. The four dental plates only are present—two 
palatal, two mandibular. And, again, these plates are not by 
any means uncommon at Newsham, where upwards of four 
hundred specimens have been obtained by Mr. Atthey. Had 
such ‘“‘incisors’’ existed, about two hundred of them might 
therefore have been expected to occur; not one has been found. 

This peculiar character alone would seem sufficient to separate 
generically the so-called Ceratodus Forsteri from .Dipterus and 
Ctenodus, and shows very clearly the relationship of the former 
to Lepidosiren, which is provided with two small pointed teeth 
in front of the upper dental plates,* which latter do not differ 
much from those of this interesting Australian fish. 


EXPLANATION OF THE PLATES. 
PLATE XIII. 


Fig. 1. Mandible, natural size, with the dental plate attached, of Ctenodus 
imbricatus: a, dental plate ; 6, glenoid notch. 

Fig. 2. Outside view, natural size, of the right ramus, with the dental 
plate attached, of Ctenodus obliquus: a, dental plate; 6, sym- 
physial margin ; c, glenoid notch ; d, channel or cavity overhung 
by the dental plate. 

Fig. 3. Scale, much enlarged, of Ctenodus elegans: a, posterior or imbri- 
cated extremity. 


PLATE XIV. 
The palato-pterygoid bones, natural size, with dental plate attached, of 


Ctenodus tuberculatus : a, anterior extremity of the bone; d, den- 
tal plate; c, palatal side of the bone; d, pterygoid side of ditto. 


* “Description of the Lepidosiren annectens,” by Richard Owen, Esq. Trans. Linn. Soc., 
Vol. XVIII., p. 341, tab. 27, fig. 2. 
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XVIII.—Descriptive Notes on a nearly entire specimen of Pleu- 
rodus Rankinii, on two new species of Platysomus and a new 
Amphicentrum, with Remarks on a few other Fish-remains found 
in the Coal-Measures at Newsham. By Aupany Hancocx, F.L.8., 
anD Tuomas AtTuEY. (Plates XV., XVI.) 


Prevropus RanxIni, sp. ined., Agassiz. 


SEVERAL years have elapsed since we first obtained specimens 
of the peculiar little tooth named by Agassiz Pleurodus Rankinii : 
a few only occurred; they were found at Cramlington. Since 
then several specimens of it have been procured at Newsham 
and Kenton, but never in any great abundance. 

The tooth is, we believe, all that has been known, up to the 
present time, of this reputed Selachian. In the spring of the 
year 1870, however, we had the good fortune to meet with the 
remains of an almost entire specimen of this fish at Newsham, 
exhibiting a crushed head containing the teeth, most of the body, 
with thoracic expansions, a dorsal spine, and the shagreen cover- 
ing or skin (Pl. XV., fig. 1). In addition to this interesting 
specimen, a detached head with the teeth, and a separate spine, 
have also occurred in the same locality. 

These discoveries are highly important, inasmuch as they seem 
to demonstrate not only that this species is a Selachian, but that 
it is a Cestraciont, not far removed from the curious Permian 
form Wodnika, Minster. This relationship is not only seen in 
the general characters of the teeth, but also in the similarity of 
the shagreen and in the form and grooving of the dorsal spine. 

The specimen lies apparently on its belly, and measures a 
little more than three inches from the front of the head to the 
posterior tapering extremity of the body, which has lost the tail, 
and is a little less than two inches wide across the thoracic ex- 
pansions, which are just behind the head. The contour is much 
obscured by the scattering of the tubercles composing the shag- 
reen ; and the slab has been broken away so as to remove a part 
of the left side of the specimen. A portion of the counter slab, 
however, has been saved; and on this the left thoracic expan- 
sion is sufficiently revealed. The head (Pl. XV., fig. 1, a) lies 
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immediately in front of and in connexion with the body, but it 
is so much distorted that the form cannot be determined: it is 
about five-eighths of an inch long. No bones are distinguishable ; 
but the substance is here a little thickened, indicative of the car- 
tilaginous remains of the cranium ; nor is there anywhere in the 
body the least appearance of bones, the skeleton undoubtedly 
having been cartilaginous throughout. The teeth (b) lie within 
the area of the head, in a disturbed condition, some with the 
crown uppermost, others with it downwards. They do not seem 
to have been numerous, but are so obscured that the exact num- 
ber cannot be ascertamed. In the detached head, however, ten 
or a dozen can be counted; but there is no certainty that the 
number may not have been greater; indeed, it is probable that 
some have been removed with the counter slab. 

The body suddenly widens immediately behind the head, the 
width being considerably increased by the thoracic expansions 
(ce, c), which extend about half-way down and appear to have 
had their margins pointed ; thence it tapers backwards, and soon 
dies out, there being no definite indication of the form of this 
portion; and, as has been already stated, there is no trace of 
the tail. The spine (d) is situated a little behind the thoracic 
expansions; consequently it is nearer the posterior than the 
anterior extremity. It projects from the dorsal margin, and is 
inclined backwards, apparently in its natural position, marking 
the situation of the dorsal fin; but no traces of this remain. 
About two-thirds of the spine is in a good state of preservation, 
the other third being well and sharply defined in cast; it is 
straight and stout in proportion to its length, and tapers some- 
what abruptly to a sharp point; it is compressed laterally, with 
the anterior margin thicker than the posterior; the surface is 
coarsely and irregularly grooved and ridged longitudinally ; it 
measures five-eighths of an inch in length, and is at the thickest 
part one-eighth of an inch wide. 

Shagreen covers the whole of the specimen, defining its ex- 
tent and form, though, as already noticed, with no great preci- 
sion, as the margins are much blurred by the displacement of 
the shagreen-tubercles; but, notwithstanding this disturbance, 
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towards the margins in many places considerable patches of 
them lie in their natural order, particularly on the right thoracic 
expansion, on a large portion of which the shagreen is entire. 
The tubercles are very minute, requiring a powerful lens to ex- 
hibit them, and the lower powers of the microscope to display 
their characters. They are many sided, irregularly formed bodies, 
closely fitting together like mosaic work; the surface is a little 
raised and beset with irregular ruge. This is the appearance 
presented where the shagreen is undisturbed ; but it is doubtful 
whether it may not be the under surface that is presented to 
view. In places where the tubercles are scattered numerous 
shining bodies are observed; these are about the same size as 
the tubercles, and, like them, are irregular in form, but are more 
gibbose, and have a ridge or two on the surface, which are pro- 
duced into points at one of the sides. From analogy we might 
suppose that these bodies exhibit the upper surface of the shag- 
reen-tubercles ; but further observations are required to deter- 
mine this point. 

The teeth are boss-like in form, somewhat elongated and ridged 
or carinated along the longer axis; the sides are considerably 
expanded in the centre, the expansions dying out towards the 
ends of the tooth: usually the expansion is more produced on 
one side than on the other, and the ridge inclined to the opposite 
side. The expansions are frequently transversely ridged or 
plaited, and sometimes tuberculated. The central ridge or ca- 
rina of the crown is arched in the long axis of the tooth, follow- 
ing the curvature of the surface, and is frequently reduced, as 
if by wear. The whole surface of the tooth, as well as the la- 
teral expansions, is covered with a thick brownish-white enamel, 
and is coarsely punctate, the punctations being most conspicuous 
when the enamel is worn off. The tooth measures two-tenths 
of an inch in length: a variety, however, four or five of which 
have occurred at Kenton, is twice that size; but it is more ob- 
lique than the small form, has no coronal carina, and is broad 
and rounded on the upper surface ; in all other respects it agrees 
with the small and usual form. It is quite possible that these 
large teeth may belong to another species. 


= 
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From the above description it will be perceived that Pleurodus 
is a not very distant ally, as we have already stated, of Wodnika, 
of the Kupferschiefer of Germany, the relationship being seen 
in the characters of the spine and shagreen, and particularly in 
the form of the teeth: in both genera they have the same boss- 
like, carimated crown, with expanded lateral margins, more or 
less ridged or crenate ; in both, too, they are coarsely punctate, 
and covered with a stout, highly polished enamel. 

We are thus assured that Plewrodus is a Cestraciont ; and such 
being the case, its small size is very remarkable. But it must 
be mentioned that if the large teeth are mere varieties of the 
small and usual form, then our specimen may not by any means 
be fully grown; however, after making every allowance for in- 
crease in size on this account, still the species would be a very 
small Cestraciont, most of which are of considerable dimensions. 
Wodnika, which is a small species, judging from Minsteyr’s figure,* 
cannot have been less than a foot long. It is nevertheless quite 
possible that our specimen is, notwithstanding, a fully developed 
individual. This is rendered probable by the fact that the teeth 
in connexion with it are of the usual size of those found detached 
at Newsham; and of such we possess thirty or forty: some 
of these are smaller than those connected with the specimen ; 
scarcely any are larger; or, if so, there is a mere shade of dif- 
ference in this respect. In the separate head before alluded to, 
the teeth are likewise of the usual size; and the second or de- 
tached spine already mentioned is not quite so large as that in 
connexion with the fish. 


PLATYSOMUS ROTUNDUS, ND. Sp. 


A very distinct and beautiful species of Platysomus hag oc- 
curred at Newsham ; three almost perfect specimens of it have 
been met with, and four or five considerable portions, all of 
which exactly agree in character, though they vary a little in 
size. The largest and most perfect specimen is three inches 
long, measured from the clavicle to the end of the tail-fin, and 
is two inches and three-quarters deep at the widest part. It is 


* Beitrige, Heft vi., p. 48, Taf. 1, fig. 1 a to d. 
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in a fine state of preservation; the contour is perfect, with the 
exception of that of the head, which is moderately developed in 
proportion to the body; the cranial bones, however, are dislo- 
cated and thrust a little forward ; but apparently the head would 
not project much were they restored to their natural positions. 
The dorsal margin, from the occipital crest to the root of the 
tail, is regularly and deeply convex; so is the ventral margin in 
its whole extent from the clavicle downwards; the body of the 
fish, including the head, is therefore almost circular. The pec- 
toral fins appear to have been well developed, but they are badly 
displayed ; the ventrals are also very indistinct, though sufficient 
of one of them is seen for verification :* the dorsal and anal are 
well preserved ; they are placed opposite to each other, termi- 
nating in front of the caudal peduncle, and anteriorly near the 
centre of the body; the anterior portion of each is considerably 
prolonged, and the articulations of the rays are much longer than 
wide. The caudal fin is well developed, with the lobes, which 
are nearly of equal length, only slightly recurved at the extre- 
mities. 

The scales (Pl. XV., fig. 2) are rhomboidal, long, narrow, and 
exceedingly delicate, the thickening of the anterior margin being 
very inconspicuous at the surface, so that the usual ribbed ap- 
pearance is scarcely observed: the upper surface is finely and 
regularly striated longitudinally, the striz being raised a little, 
undulated, and almost parallel to the margins of the scale ; they 
occasionally bifurcate, and, though minute, are relatively strong 
and few in number, there being not more than eight or ten on 
each scale. The length of the scale, including the peg, is five- 
sixteenths of an inch; the peg is long and pointed. The occi- 
pital crest, all the bones of the head, gill-covers, clavicle, and 
mandibles are striated in the same manner as the scales. The 
mandibular teeth are minute, conical, and pointed; those of the 
maxillaries are of the same character, but more minute; on the 
premaxillaries they seem a little larger. 


* As the existence of ventrals in Platysomus has been doubted, we take this opportnnity 
of stating that a specimen of P. parvulus in our possession displays distinctly the pectoral, 
ventral, and anal fins, the form of one of the ventrals being well defined: it is small and 
narrow. 
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This is a very distinct species, and is at once distinguished 
from P. striatus by its small size and the much greater delicacy 
of its parts: the scales of striatus are wide, thick, and coarse in 
comparison with those of P. rotundus, in which they are thinner 
and much narrower than in any other species with which we are 
acquainted ; and, moreover, the striz in P. striatus are much 
more numerous and more oblique. The same features equally 
distinguish our new species from P. gibbosus, which is apparently 
a close ally of P. striatus. On account of its small size, it might 
possibly be confounded with P. parvulus: but the scales of the 
latter are twice the width of those of the former, and the striz 
are much more numerous ; the head-bones, too, are tuberculated, 
while in P. rotundus they are, as we have already pointed out, 
striated ; the teeth of P. parvulus are likewise considerably 
larger. 

Of the inedited species P. declivis, Agassiz, we know very little, 
but understand that the scale is similar to that of P. striatus; 
the name, too, so far as it is descriptive, is certainly not spe- 
cially applicable to P. rotundus. 


Puiatysomus ForsteERI, n. sp. 


We have in our possession considerable portions of three 
specimens of another species of Platysomus that appears to be 
undescribed; they were all obtained at Newsham. Unfortu- 
nately, the general contour cannot be traced in any of them; the 
fins are not present; and though many of the cranial bones are 
well preserved, they are all scattered. We shall therefore have 
to rely mainly on the scales for specific characters. The scales 
(Pl. XV., fig. 8) however, are sufficiently marked to distinguish 
the species from all its congeners, and are in good condition. 
They are large, measuring nine-tenths of an inch in length, 
including the peg, and two-tenths of an inch wide; they are 
consequently long and comparatively narrow ; the form is rhom- 
boidal; the peg is long, and tapers gradually to a fine point; 
the smooth anterior margin of the scale is rather wide, the rest 
of the surface being covered with close-set, raised, longitudinal 
strie, which are somewhat undulated and slightly diagonal, 
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passing upwards a little inclined towards the front or smooth bor- 
der, and becoming finer as they approach it; they very rarely 
bifurcate ; and new strie are abruptly introduced, and do not 
originate in other strie. 

The head bones, occipital crest, gill-covers, clavicle, and man- 
dibles, are all striated like the scales. The mandibular teeth 
are large, conical, stout, and obtusely pointed; those of the 
maxille are small, conical, and tubercle-like, with wide bases 
and recurved pointed apices, and are disposed without order 
along the alveolar border. 

This fine species cannot measure less than P. striatus, and at 
first sight, so far as the scales are concerned, might. be con- 
founded with it; but on attentive examination, they are seen to 
be very different. They are much longer and narrower; and 
while these are rhomboidal, those of P. striatus can scarcely be 
so designated, being more nearly oblong. The striz are coarser 
and less oblique in P. Forsteri ; the peg is longer, more slender, 
and with a sharper point. Indeed, from the form and character 
of the scales, it would seem that this species is more nearly allied 
to P. rotundus than to P. striatus. P. gibbosus is distinguished 
by having some of the cranial bones granulated, which is not 
the case with our new species; and, besides, the scales of the 
former resemble those of P. striatus, according to the figures in 
Agassiz’s ‘‘ Poissons Fossiles,”’ Vol. II., Tab. 15. P. declivis 
would appear also to have the scales of similar proportions. 

This species is named after G. B. Forster, Esq., of Backworth, 
who has kindly granted every facility for the examination of the 
shale at Newsham, without which valuable privilege much of 
our knowledge of the paleontology of the Low Main could not 
have been attained. 


AMPHICENTRUM STRIATUM, 0. Sp. 


A new species of this rare and interesting genus has been found 
at Newsham ; seven or eight specimens have been obtained. It 
differs by well marked characters from the A. granulatum, Hux- 
ley, the only other known member of the genus, and it is much 
smaller. The contour of the new species is rhombic, the trunk 
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being a little wider than long, measured from angle to angle ; 
the dorsal and ventral angles are not much produced. The head 
is small and conical, with the muzzle forming the anterior angle; 
the upper and lower margins are continuous with the dorsal and 
ventral lines of the trunk. The cranial bones are too much dis- 
turbed to admit of particular description; they are, however, 
covered with a lustrous enamel, and are ornamented with strong 
strie and tubercles, which irregularly run into each other. The 
fins are almost entirely wanting in our specimens; only one of 
them shows a little of the dorsal, which appears to be very deli- 
cate; and another a portion of the caudal. 

The scales are well preserved in three or four specimens. 
They are oblong, perhaps somewhat rhomboidal, and are much 
longer than wide; the peg is long; they become smaller towards 
the dorsal and ventral margins of the trunk, where they are 
strongly tuberculated: the large central scales, of which there 
are three series in depth, have their extremities also a little tu- 
berculated ; but their middle and greater portions are covered 
with strong, somewhat irregular, raised, longitudinal strie; so 
that the trunk of the fish has tuberculated dorsal and ventral 
belts, with the central portion striated. 

The V-like arrangement of the dental tubercles, so far as we 
have been able to examine it, is the same as in A. granulatum ; 
and the mandibular dental plates, which are frequently found 
detached, do not seen to differ in any important respect from 
those of that species, size being the chief distinguishing feature. 
The length of the body, including the head, is two inches, and 
its depth from the dorsal to the ventral angle an inch and three- 
quarters. 

This is a very beautiful species, and is at once distinguished 
from its congener by its small size, and particularly by the strie 
on the middle portion of the body, which ornamentation con- 
trasts well with the strong marginal tubercles, the whole being 
coated with brilliant enamel. 
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C@LACANTHUS LEPTURUS, Agassiz. 


We have long had in our possession certain mandibuliform 
bones from the Newsham shale, evidently piscine, though we 
could not make out to what species or even to what genus they 
belonged ; and it was not till some short time ago, when we for- 
tunately obtained a crushed head of Celacanthus, that the enigma 
was solved. This specimen exhibits our supposed mandible in 
connexion with the rather strangely formed bone figured and 
described in the ‘‘ Memoirs of the Geological Survey,” Decade 
12, by Professor Huxley, as the mandible, and so placed in re- 
lationship to it that it became at once evident that the mandible 
of Huxley is merely the articular piece, and our supposed man- 
dible the dentary bone. 

The articular piece is well represented in the memoir referred 
to. We have three or four isolated specimens of it in a good 
state of preservation; also one or two others in connexion with 
the bones of the head and united to the dentary bone. The ar- 
ticular piece (Pl. XV., fig. 4, a) is long and narrow, with a large 
arched lobe rising from the upper margin and situated a little 
nearer to the proximal than the distal extremity ; the proximal 
extremity is obtusely pointed, and the upper border is occupied 
by a narrow longitudinal channel (the glenoid surface, 6), which 
widens a little backwards and is twisted or inclined to the exter- 
nal surface; the borders of the distal extremity are nearly 
parallel, and in front it thins out and is diagonally truncated 
forwards and upwards. Our largest specimen is about two 
inches and a half long, and at the widest part measures five- 
eighths of an inch across. 

The dentary bone (fig. 4, c) is as peculiar in form as the arti- 
cular piece: it is narrow and semicylindrical in front, the outer 
surface being convex, the inner channeled or concave ; the pos- 
terior portion, more than half the entire length, widens back- 
wards, and has the upper and lower borders somewhat thickened ; 
the proximal extremity thins out, is truncated diagonally down- 
wards and backwards, and has the lower border, which is the 
longer, produced into a point. The whole bone is strongly 
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arched, the lower margin being regularly convex; the symphy- 
sial surface is not distinguishable, and was probably formed 
chiefly by the cartilage that undoubtedly occupied the groove 
_ or channel of the inner surface. 

The teeth (d) are placed on the upper border of the expanded 
portion, and extend in a close series of from six to eight from 
the posterior extremity almost to the junction of the border with 
the anterior semicylindrical portion of the bone: the dentary 
area is thus very limited. The teeth are small, short, stout, co- 
nical, and obtusely pointed, and seem to be firmly anchylosed to 
the bone. 

The dentary bone has apparently been united to the articular 
piece by a squamose suture; but however this may have been, 
it is evident that the attachment was only slight, as the two 
bones are frequently found detached. 

The maxillary teeth are well developed; they are larger than 
those of the mandible, are stoutish at the base, decidedly re- 
curved and sharply pointed; but we are unable to determine 
their number and arrangement, on account of the disturbed con- 
dition of our specimens. There are teeth on both the maxille 
and premaxille. In addition to these dental organs, the vomer 
is armed with close-set, minute, rounded tubercles or teeth. 
This is undoubtedly the same spatulate dentigerous bone figured 
and described in the 12th Decade of the Geological Survey by 
Professor Huxley as the parasphenoid or vomer in Macropoma: 
in form and position it is very similar. 


CrEenopus, Agassiz. 


The body-scales of Ctenodus are entirely unknown, with the 
exception of those of C. elegans and C. obliquus, which we de- 
scribed some time ago*—the former in a good state of preserva- 
tion, the latter in a less perfect condition. We have, however, 
obtained from time to time numerous fragments of large scales, 
so frequently associated with the remains of the larger Ctenodt, 


* Ann. Nat. Hist., Ser. 4, Vol. I., p. 77. 
B2 
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that we can have little doubt they belong to them.* Among 
these fragments are four or five which exhibit the greater por- 
tion of the contour of the scale, and one which has it almost 
entire. These are all parallelogramic in form, are thin and deli- 
cate, and apparently represent three species, though the distin- 
-guishing characters are slight. 

The first (Pl. XVI., fig. 1), the largest and most perfect speci- 
men, measures two inches and a half long, and upwards of two 
inches wide. The sides are parallel; the anterior extremity (a) 
is a little arched outwards, and the posterior or exposed extre- 
mity (b) is rounded; the angles are rounded off; the central 
area (e), under an ordinary hand-lens, appears quite smooth, and 
is bordered by a rather narrow margin (c) having several con- 
centric undulations or lines of growth, and marked with minute 
radiating strie ; no growth-lines are visible within the marginal 
border. On examination with the inch object-glass, the central 
area is found to be finely reticulated with slightly elevated bony 
fibres, the meshes being sunk, so that the surface is minutely 
and regularly punctate. This is undoubtedly the underside of 
the scale; the upper surface is revealed on fragments, and, at a 
rupture (d) near the centre of the rounded exposed extremity, is 
minutely granular. Of course, in the latter case, it is only the 
cast of the upper surface that is seen; and at this point it is 
evident that the granules are enlarged and become arranged so 
as to form imperfect and very irregular vermicular grooves. 


* As this paper was passing through the press, we obtained complete proof of the truth of 
this opinion in a fine specimen of the greater portion of a cranium and part of the trunk of 
a large Ctenodus with the opercular plates attached: a considerable number of the ribs are 
exhibited in connexion with the head, disposed in natural order; and numerous neurapo- 
physes and apparently interneural spines are scattered along the dorsal ridge. Everywhere 
mixed up with this interesting specimen these peculiar scales are found, much broken, in- 
deed, but occupying both sides of the body portion of the fish, in such a manner as to leave 
no doubt on the subject. The scales are very similar to those described in the text, differ- 
ing only specifically, the margin being wider; the smooth central area has the same peculiar 
minute surface-structure, and the upper surface is minutely granulated in the same manner. 
Moreover this specimen shows the hatchet-shaped bones, or clavicles, described by us on a 
former occasion, in connexion with the cranium, almost in their natural positions; so that 
here we have not only proof respecting these scales, but the true nature of the hatchet- 
shaped bones is also established. 
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The second species (fig. 2) is less perfect than that just de- 
scribed ; the greater portion, however, of the scale is preserved ; 
but the border of one side is gone, as well as the posterior mar- 
gin and part of the anterior. The sides are slightly convex, and 

so is the anterior extremity, the angles being rounded; the bor- 
der (c) is wide, and distinguished by several concentric lines of 
srowth and fine minute radiating striz, as in the first species. 
The central area (d) is likewise similar; but the minute surface- 
structure is finer, and the bony net-work has the meshes drawn 
out in the long axis of the scale; the punctures, too, are not so 
large and distinct. This fragment (for fragment it is) measures 
two inches long, and one inch and one-eighth wide. 

The third species, which has lost the greater portion of the 
rounded posterior extremity, and is in other respects imperfect, 
is upwards of an inch and three-fourths long; it seems to have 
been more nearly square than either of the other two forms, and 
is characterized by a very narrow border, which shows only one 
or two concentric lines of growth and minute radiating strie. 
The bony network of the central area is fine and indistinct, with 
a longitudinal arrangement of the meshes, as in the second spe- 
cies; the punctures are numerous, rather large, and longitudi- 
nally oval. 

The last description is apparently of a mere cast of the under 
surface; but a small portion of the scale, exhibiting the upper 
surface, is adherent, and proves that it is minutely striated in 
an irregular broken manner, the strie for the most part having 
a longitudinal disposition. 

The peculiar rectangular form distinguishes these from all the 
eycloid scales with which we are acquainted ; and they are much 
thinner than any other of the large scales of the Coal-Measure 
fishes. The only scale that can be compared to them in this 
respect is that usually attributed to Rhizodus—the scale which 
we described some time ago as belonging to Archichthys.* But 
this scale is pretty regularly rounded, is more coarsely granu- 
lated on the surface, and usually exhibits concentric lines of 
growth over the whole surface; it is also generally found split 

* Ann. Naf. Hist., Ser. 4, Vol V., p. 266. 
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open, exposing to view the internal structure, when the concen- 
tric lines of growth and minute radiating strie are sharply defined 
over the entire surface. The scale of Ctenodus is never seen 
with the internal structure thus exposed ; at least we have never 
seen the concentric lines of growth and radiating strie pass 
bevond the border, the under surface being usually exposed to 
view. This is well shown in our second species, the specimen 
being preserved on one slab in relief, the cast of the underside 
in intaglio on the other. This specimen, too, enables us to judge 
of the thickness of the scale, as it is evident the entire substance 
of it is present, and that it is not torn open by the splitting of 
the shale. . 

The rectangular outline of these scales we have just pointed 
out as peculiar ; and in this respect these large scales agree with 
those we previously described of C. elegans and C. obliquus, the 
former being the smallest known species of the genus. And here 
we must not overlook the similarity both in form and size of 
these large Ctenodus-scales to those of the so-called Ceratodus 
Forsteri, as figured and described by Dr. A. Ginther in his va- 
luable memoir on this remarkable Australian fish, recently pub- 
lished in the ‘‘ Philosophical Transactions.’’ This resemblance 
is very striking in our second species, in which the sides are 
nearly parallel, being a little arched outwards, much in the same 
way as they are in the recent species. In both forms the scales 
are of an extraordinary size: those of Ceratodus Forsteri are 
two inches and three-eighths long, and one inch and six-eighths 
broad; the largest Ctenodus-scale measures two inches and a 
half in length, and an inch and a half in breadth; and that of 
C. elegans, which is quite a small species, is remarkably large 
for the’size of the fish. 

We have shown on a previous occasion that the dental plates 
of Ctenodus imbricatus are so similar to those of the Australian 
fish that without other aid they could not be generically sepa- 
rated ; and we now see that in the peculiar form and great size 
of the scales the similarity is equally striking. 
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GYRACANTHUS TUBERCULATUS, Agassiz; AND CLADODUS MIRA- 
BILIS, Agassiz. 


We believe we were the first to point out that certain minute 
bodies found associated with the remains of these two species 
are dermal tubercles.* When we wrote our remarks on the 
subject we described two forms of these peculiar bodies—one 
considerably larger than the other, and having from four to 
seven cusps with carine on their convex surfaces, the smaller 
form having only two or three smooth points. And we thought 
both varieties belonged to Gyracanthus, having found the large 
scattered amidst the small form (which latter was by far the 
more numerous), and both associated with the spines of that fish 
and with the teeth of Cladodus. We have long been satisfied, 
however, that this was a mistake, and that, while the small form 
is the dermal tubercle of Gyracanthus, the large variety is that 
of Cladodus. This is satisfactorily proved by numerous speci- 
mens in our possession, in which the small variety unmixed with 
the other is associated in large patches with the spines and other 
remains of Gyracanthus; while the large form has occurred on 
several occasions, unaccompanied by the small variety, on the 
same slab with the teeth of Cladodus and the spines of Ctena- 
canthus hybodoides. This has so frequently happened now, that 
it is impossible any longer to question the fact that the two forms 
belong respectively to these two large Selachians. And we are 
also satisfied that the so-called tooth Mitrodus quadricornis of 
Owen is the larger form of these dermal tubercles, as we origi- 
nally asserted, and consequently belongs to Cladodus or Ctena- 
canthus, and not to Gyracanthus, as we at first thought. 

We have much pleasure in observing that the dermal nature 
of these minute spinous bodies has recently been confirmed by 
the researches of Mr. James Thomson, of Glasgow, who has 
found the large form associated with the teeth of Cladodus mirabi- 
lis and the spines of Ctenacanthus hybodoides.t This gentleman 

* See paper entitled ‘‘ Notes on the Remains of some Reptiles and Fishes from the Shales 
of the Northumberland Coal-Field,” Ann. Nat. Hist., Ser. 4, Vol. I., p. 370. 


+ See paper entitled ‘‘On a Specimen of Acanthodes Wardit from the Lanarkshire Coal- 
Field, and on Ctenacanthus hybodoides,’ Trans. Geol. Soc. Glasgow, Vol. IV., pp. 57-59. 
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however, seems to confound Diplodus with these dermal tu- 
bercles, and to consider the remains of the semicartilaginous 
skeleton to be shagreen. It is to Professor Williamson that we 
owe the discovery of the true nature of this peculiar substance, 
who clearly proves it to be the remains of what he terms the 
chondriform bone or semicartilaginous skeleton.* 

In a former communicationt we described a large triangular 
bone associated with the spines of Gyracanthus as one of the 
carpals. We have now to notice a second carpal, several of 
which have occurred on the same slabs with the spines and 
triangular bones. In one instance the two spines are associated 
with one triangular bone and two of our second carpal. This 
second form is probably the inner carpal: it is a broad, flat 
bone, irregularly bilobed, or somewhat reniform, with one of 
the lobes produced and the external margin straightened ; the 
convex border is a little flattened, angulated, and thickened ; 
thence the bony fibres radiate to the opposite or lobed margin, 
which gradually thins out. It measures in the transverse or 
longest diameter eight inches and a quarter, and in length, from 
the thickened to the thin margin, two inches and a half. The 
former we take to be the proximal margin; consequently the 
thin opposite edge will give support to the fin. The texture of 
this bone is quite similar to that of the large triangular carpal ; 
namely, it is of a semicartilaginous appearance, with coarse ra- 
diating fibres extending from margin to margin. 


HELODUS SIMPLEX, Agassiz. 

We take this opportunity to announce the occurrence of this 
strange form of tooth at Prestwick, Northumberland. Only a 
single specimen has been found; and we believe this to be the 
first that has been obtained in the district. 


EXPLANATION OF THE PLATES. 
PLATE XV. 
Fig. 1. View of Pleurodus Rankinii, natural size; a, head; 6, teeth; cc, 
thoracic expansions; d, dorsal spine; e, counter slab, on which 
* “Investigations into the Structure and Development of the Scales and Bones of 


Fishes,” by W. C. Williamson, Philosophical Transactions, 1851, Pt. 1, pp. 669-679. 
} Ann. Nat. Hist., Ser. 4, Vol. I., p. 369. 
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the left thoracic expansion is preserved, and which is represented 
as if seen through. 


Fig. 2. Outline of a scale of Platysomus rotundus, considerably enlarged. 
Fig. 3. Outline of a scale of Platysomus Forstert, enlarged. 


Fig. 4. Outline of a mandibular ramus of Celacanthus lepturus, slightly 
enlarged: a, articular piece ; 6, glenoid surface ; c, dentary bone; 
d. teeth. The articular piece and dentary bone are laid together 
in their natural positions, but not united; so that the form and 
extent of each can be distinctly traced. 


PLATE XVI. 


Fig. 1. Scale, natural size, of Ctenodus (first species) : a, anterior margin ; 
b, posterior or exposed ditto; c, marginal border; d, rupture 
exposing cast of upper surface; e, central area. 


Fig. 2. Scale, natural size, of Ctenodus (second species): a, anterior mar- 
gin; 6, posterior extremity; c, marginal border; d, central 
area: the dotted line indicates the form and extent of the scale. 


XIX.—A List of the non-parasitic marine Copepoda of the North- 
east coast of England. By Gro. StEwarpson Brapy, C.M.Z.S. 
(Plates XVII.-XX1.) 


Tue following list, though embracing all the species at present 
known to me as inhabiting our district, must be taken only as 
an instalment of what an exhaustive survey would no doubt re- 
veal. The examination of these little creatures is exceedingly 
tedious and laborious, the points of difference being often in- 
distinguishable except with tolerably high microscopic powers. 
Thus a very small gathering, if it contain any great variety of 
species, will often occupy many hours in its examination. 

By far the greater number of species here noted, or described 
by foreign authors, are free-swimming animals; some have a 
special predilection for the fronds of fuci, and others for muddy 
localities or the bed of the sea, but little is yet known of the 
ground-inhabiting forms, and among them there remains doubt- 
less a rich harvest for future collectors. 
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Two of the species described in Baird’s “ British Entomos- 
traca,” it seems impossible to identify—Canthocampius Stromi 
and C. minuticornis. The former name probably applies to some 
member of the genus Thalestris, the latter perhaps to a Laophonte. 
Neither species is included in the following list. 


Fam. CALANIDA, Dana. 
Sus-Fam. CALANINA, Dana. 
Genus CALANUS, Leach. 
(CETOCHILUS, R. de Vauzéme, fide Boeck). 


1. CaLanus FINMARCHICUS, (Gunner.) 


Monoculus finmarchicus, Gunner, Act. Hafn. (1765), X., 175, 
f, 20-28. 


Cetochilus septentrionalis, Goodsir, Edin. New Phil. Journ., 
XXXYV., 339, Pl. VI., figs. 1-11. Baird, Nat. Hist. Brit. 
Entom. (1850), p. 3385, T. XXX., figs. la-g. 


Cetochilus helgolandicus, Claus, Die frei leb. Copep. (1863), 
p. 171, T. XXVL., figs. 2-9. 


According to M. Boeck the species described first by Gunner 
as Monoculus finmarchicus is identical with the Cetochilus helgo- 
landicus of Claus, and not at all with the species called by Baird 
Temora finmarchica. Leach’s genus Calanus was, however, con- 
stituted to receive Gunner’s species, and is synomymous with 
the more recent name Cetochilus, applied by Roussel de Vauzéme 
to the same animal. Not having the opportunity of reference to 
the original memoirs of Gunner and Leach, I must accept as 
substantially correct M. Boeck’s careful account of this syno- 
nymy. The generic name Cetochilus will therefore give way 
to Calanus. 

The present species, C. finmarchicus, is generally distributed 
all around our coast, being met with in equal abundance both 
between tide marks and in the open sea. It is said to constitute 
an important part of the food of the whale. 
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Genus CLAUSIA, Boeck. 


1. Cxausia ELoNGATA, Boeck. 


Clausia elongata, Boeck, Oversigt Norges Copep. (1864), 
p. 10. 


Calanus Clausii, Brady, Nat. Hist. Trans. N. & D. (1865), 
Vol. I., p. 83, Pl. I., figs. 1-11, 13. 


Often taken in abundance, by the surface net, in the open sea, 
and in tide-pools, all along our coast. 

Boeck’s C. elongata is undoubtedly the same species as that 
described by myself (possibly a little later, though I am not 
perfectly sure as to the actual date of publication of Boeck’s 
monograph) under the name Calanus Clausti. The differences 
between this and the genus Paracalanus, Boeck (Calanus, Claus) 
lie chiefly in the one-jointed inner branch of the first foot, and 
in the very small or entirely wanting fifth foot of the female. 
It is, I think, open to doubt whether these ought to be consi- 
dered of generic importance, but the separation having been 
made, it seems best to adhere to it. 


Genus DIAS, Lilljeborg. 
1. Dias toneiremis, Lilljeborg. 


Abundant all round the British Islands, both in the open sea 
and between tide marks: frequent also in brackish water. 


Genus TEMORA, Baird. 


1. Temora Lonetcornis, (Miiller.) 


Cyclops longicornis, Miller, Entomostraca (1785), p. 115, T. 
XIX., figs. 7-9. 

Temora finmarchica, Baird, Brit. Entom. (1850), p. 228, T. 
XXVIII., figs. la-g. Claus, Die frei leb. Copep., p. 
195, T. XXXIV., figs. 1-11. Brady, Nat. Hist. Trans. 
N. & D., Vol. 1., p. 36, Pl. I., fig. 15; and Pl. I1., figs. 
1-10. 


Temora longicornis, Boeck, loc. cit., p. 15. 
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Diaptomus longicaudatus, Lubbock. 
(Not Monoculus finmarchicus, Gunner). 


Common in the open sea; and between tide marks perhaps 
the most abundant of all British species. 


2. Temora vetox, Lalljeborg. 


In autumn when the brackish pools of salt-marshes have 
become thoroughly warmed by the sun, this species occurs in 
such situations in immense profusion. I have only on one or 
two occasions met with a stray specimen amongst the weeds on 
the sea-shore. 


GeENus ISIAS, Boeck. 


1. Isras cuaviees, Boeck. 


Isias clavipes, Boeck, loc. cit., p. 18. 


Superior antenne twenty-five-jointed, about equal in length 
to the cephalothorax, joints short and broad at the base, and 
gradually increasing in length to the nineteenth, which is about 
four times as long as broad; first fifteen joints of the male 
antenne bearing each a single club-shaped, ciliated, auditory 
seta: hinge joint of the twenty-one-jointed right male antenna 
situated between the eighteenth and nineteenth joints; eigh- 
teenth joint formed by the coalescence of the normal eighteenth 
and nineteenth, nineteenth by the twentieth and twenty-first, 
twentieth by the twenty-second, twenty-third, and twenty- 
fourth. Mouth organs and swimming feet as in Centropages ty- 
picus. Fifth pair of feet two-branched, in the female having the 
inner branch of one joint with two terminal sete, the outer 
branch of three broad laminar joints, the second of which is 
produced on the inner margin into a broad spinous process: in 
the male the feet are somewhat similar, but the central joint is 
destitute of the spinous process, and the terminal joint of the 
outer branch of one side is expanded into a very broad lamina, 
which is terminated by a broad ciliated seta. Abdomen of the 
female, four—of the male, five-jointed. Length, exclusive of tail 
sete, 4th of an inch. 
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Hab.—Bridlington Bay, several specimens taken in the towing 
net by Mr. H. C. Davison. On weeds in Roundstone and Clif- 
den Bays, Ireland (G. S. B.). 

The most distinguishing characters of this fine species are the 
auditory sete, with which the upper antenne are on their basal 
portions thickly clothed, and the broadly laminar construction 
of the fifth pair of feet, more especially in the male sex. 


Genus CENTROPAGES, Kroyer. 


(ICHTHYOPHORBA, Lilljeborg; CALANOPIA, Dana; 
CATOPIA (?), Dana). 


1. CrenTRopaGES TyPicus, Kroyer. 


C. typicus, Kroyer (1849), Nat. Tidskr. Anden. Rekke andet 
Bind. Side 288. Boeck (1864), Oversigt over de ved 
Norges Kyster iagttagne Copepoder, p. 19. 

Ichthyophorba denticornis, Claus (1863), Die frei lebenden 
Copepoden, p. 199, Pl. XXXV., figs. 1, 3-9. Brady, 
Nat. Hist. Trans. N. & D., Vol. I., p. 40, Pl. IV., figs. 
1-6. 


This species occurs not uncommonly in surface net gatherings 
from the open sea, but never in very great numbers so far as 
my observation extends. I accept Boeck’s identification of the 
species with C. typicus of Kroyer, but without the opportunity 
of myself referring for verification to the original description. 


2. CENTROPAGES HAMATUS, (Lilljeborg.) 


Ichthyophorba hamata, Lilljeborg (1858), De crustaceis, &e., 
p- 185, T. XXI., figs. 1-5, 7-9, and T. XXII., figs. 
9-12; Brady, Nat Hist. Trans. N. & D. (1865), Vol. L., 
p- 89, Pl. IV., figs. 7-10. 


I. angustata, Claus (1863), Die frei lebenden Copepoden, p. 
199, T. XXXYV., figs. 2, 10-12. 


Diaptomus Bateanus, Lubbock (1857), Ann. and Mag. Nat. 
Hist. (2nd ser.), Vol. XX., p. 404, Pl. XI., figs. 1-3. 
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Centropages hamatus, Boeck (1864), Oversigt, &c., p. 20. 


Of very frequent occurrence in surface net gatherings from 
the North Sea. I have also once taken it sparingly amongst 
fuci near low water-mark, between Sunderland and Ryhope. 


Sus-Fam. PONTELLINA. 
Genus ANOMALOCERA, Templeton. 


1. ANnomatoorrA PatEersoni, Temp. 


Anomatlocera Patersonit, Temp., Trans. Ent. Soc. (1837). 
Baird, Brit. Entom. (1850); Boeck, loc. cit. (1864). 
Treneus Patersonii, Claus, Die frei leb. Copep. (1863). 
Of common occurrence in the open sea all round the British 
Islands. 


Genus PONTELLA, Dana. 
1. PonTELLA BREVICORNIS, Lubbock. 


Pontella brevicornis, Lubbock, Ann. and Mag. Nat. Hist., 2nd 
Ser., Vol. XX. (1857), Pl. XI., figs. 4-8. 


In surface-net off Grimsby, and in Bridlington Bay. Amongst 
weeds in tide pools near Ryhope, August, 1871. Shetland (Mr. 
Norman). 

In a gathering made by Mr. E. C. Davison in Bridlington 
Bay, this species occurred in great abundance, the contents of 
the net, which quite filled a six-ounce bottle, consisting of about 
equal numbers of P. brevicornis, Anomalocera Patersonu, and 
larval forms of the higher decapods. 


Fam. CYCLOPIDAL. 


Genus CYCLOPS, O. F. Miiller. 


1. Cycrors Lussocsn, Brady. 


C. Lubbockii, Brady, Nat. Hist. Trans. N. and D., Vol. IV., 
p. 127, Pl. IV., figs. 1-8. 


In pools of brackish water, Hartlepool, June, 1866. 
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2. CycLops mquorevs, Fischer. 


C. e@quoreus, Fischer, Abhandl. der Akad. der Wissenschaft, 
Miinchen (1860), Band VIII., p.654. Brady, Nat. Hist. 
Trans. N. and D., Vol. IV., p. 128, Pl. IV., figs. 9-16. 


In brackish pools at Seaton Sluice, Northumberland. 


3. CyYcLOPS LITTORALIS, nov. sp. Plate XVII., figs. 9-14. 


Superior antenne twenty-two-jointed, clothed with long sete, 
more particularly towards the base, joints all very short, the 
two terminal ones, which are the longest, not being much lon- 
ger than broad, the twelfth and sixteenth much produced, and 
bearing a long seta at the external margin. Inferior antenne 
without a secondary branch, four-jointed. Fifth pair of feet 
composed of a single three-jointed branch. Caudal segments 
about four times as long as broad; sete four, the two central 
ones being alike in length and equal to the three preceding 
segments. 

Hab.—Amongst weeds in tidal pools, near Whitley and Ry- 
hope: scarce. 


4. CycLops ovaLis, nov. sp. Plate XVIII., figs. 1, 2. 


Superior antenne twenty-four jointed, as long as cephalo- 
thorax, slender and nearly equal in width throughout, joints 
about equal in length and breadth at the base, gradually increas- 
ing in length towards the apex, the terminal joint being about 
thrice as long as broad; each joint bearing a single short, deli- 
cate hair on the external margin, the twenty-second and twenty- 
third one on each margin, the last having four or five apical 
sete. Caudal segments about four times as long as broad, sete 
not much longer than the caudal segments. 

Hab.—One specimen only taken off Sunderland in the surface 
net. 

Genus OITHONA, Baird. 


1. OrrHona HELGOLANDICA, Claus. 


Oithona helgolandica, Claus (1863), Die frei lebenden Cope- 
poden, p. 105, Taf. XI., figs. 10-12. 
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O. spinifrons ? Boeck (1864), Oversigt Norges Copep., p. 25. 


Taken occasionally in the surface-net. Plentifully off Sunder- 
land, August, 1871. Frith of Forth, Whitby, and Bridlington, 
in gatherings made by Mr. EH. C. Davison. 

Boeck’s description of O. spinifrons seems to me not to indi- 
cate any essential difference between it and O. helgolandica, 
Claus, the chief point being the presence of a minute rostrum in 
the Norwegian specimens, which is not noted in Claus’s definition. 
This, however, might be easily overlooked. I have seen it in 
some of my examples, but have not succeeded in bringing it into 
view in others, and should, in fact, have probably missed it 
altogether, had it not been for M. Boeck’s description. 


Genus BOECKIA, nov. gen. 


Like Cyclopina in general appearance. Superior antennz very 
short, six-jointed, much shorter than cephalothorax. (Mouth 
organs totally different from those of any of the allied genera). 
Swimming feet like those of Cyclops, but very short and broad. 
Fifth pair of feet one-jointed, laminar, spinous. Abdomen much 
elongated ; tail setz short, ovisacs two. 


1. BokckIA ARENICOLA, nov. sp. 


Second joint of superior antenne the longest, three times as 
long as broad ; fourth and fifth joints of equal length, two-thirds | 
as long as the second; sixth joint scarcely as long as the pre- 
ceding, third the shortest of all, about one-fourth as long as the 
second. Inferior antenne short and thick, three-jointed, with- 
out any secondary branch, densely beset with rather short and 
stout sete. Swimming feet having the marginal angles of the 
inner branch much produced; margins densely and finely cili- 
ated; lateral spines of the outer branch lanceolate, laminar ; 
the basal joint fringed with a row of somewhat similar, but much 
smaller spines in pectinate series. Feet of fifth pair consisting 
of a single slightly curved, club-shaped joint, having on its outer 
margin one long spiniform seta with two minute ones near its 
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base ; at the truncate extremity two similar large sete with an 
intermediate smaller one; on the middle of the inner margin six 
sub-equal curved sete of moderate size, and at the extreme 
angle three of a similar kind but smaller. Abdomen elongated, 
swollen at the base ; caudal segments rather more than twice as 
long as broad; tail sete shorter than the abdomen. Length, 
th of an inch. 

One specimen dredged on a sandy bottom, at a depth of four 
fathoms, off Seaton Carew, September, 1871. 

The mouth organs of this animal are of very remarkable struc- 
ture, but I defer attempting any description or giving any draw- 
ings in the hope of being able to illustrate it completely from 
a better series of specimens. 


Genus PSEUDOCYCLOPS, zov. gen. 


In general conformation resembling Cyclops. Right superior 
antenne of male without a hinge joint, but much swollen in the 
middle. Inferior antenne two-branched, secondary branch nearly 
equal in size to the primary. Lower footjaw like that of Cyclops. 
Swimming feet having both branches three-jointed. Fifth pair 
of feet in the male very complex in structure,—the external 
branch of one side produced into a powerful sickle-shaped clasp- 
ing joint, the whole resembling very closely the male copulative 
organs of some ostracoda. 


1. PsrUDOCYCLOPS CRASSIREMIS, nov. sp. Plate XVII., figs. 1-8. 


Left superior antenna of male seventeen-jointed, basal joint 
large and stout, those next following very short and broad, 
gradually decreasing in breadth to the fifteenth, which is about 
as long as broad; last two joints more slender, about twice as 
long as broad, the whole limb densely beset on the outer margin, 
especially towards the base, with long sete; antenna of right 
side ten-jointed, the central joints much enlarged, last two sud- 
denly contracted and similar to those of the left side, antepen- 
ultimate joint armed with a strong lateral subfalciform process. 
Both branches of inferior antenne bearing numerous long, curved 
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terminal setz, first joint of the lower branch enlarged and trun- 
cate at the distal end. Maxille composed of four digitate lobes, 
each bearing four long terminal setew. Lower footjaw stout, 
with almost entire margins. Joints of swimming feet very broad, 
subtriangular, much produced at the external distal angle. Ab- 
domen slender, four jointed, tail setz slender, finely plumose, 
the longest equal to about twice tke length of the abdomen. 
Length of animal, ,4;th of an inch. 

Hab.—Off Seaham Harbour, dredged in a depth of twenty to 
thirty fathoms. One specimen only taken. 

The characters of this genus are very remarkable and strongly 
pronounced, especially as regards the fifth pair of feet of the 
male, which are more complex than anything of the kind hitherto 
known amongst the Copepoda. . Another species referable to the 
same genus (P. obtusatus, Brady M.S.) was taken abundantly in 
the surface-net by Mr. D. Robertson and myself in Roundstone 
Bay, Ireland, on a calm moonlight night in June of last year. 


Genus THORELLIA, Boeck. 


1. THORELLIA BRUNNEA, Boeck. 


T. brunnea, Boeck (1864), Oversigt over de ved Norges 
Kyster iagt. Copep., p. 26. 


Cyclops nigricauda, Norman (1868), Last Shetland Dredging 
Report, p. 295. 


One specimen of this species occurred to me amongst fuci, in 
pools near low-water mark between Ryhope and Sunderland, in 
the autumn of 1871. Mr. Norman takes it abundantly amongst 
Laminarie in Shetland, and at Tobermory in Mull. 

The genus differs from Cyclops chiefly in the conformation of 
the lower footjaw, which is transformed into a four-jointed clawed 
foot. M. Boeck describes also in the same place another closely 
allied genus, Misophria, in which the maxille are formed as in 
the Harpactide, but with a strongly developed palp; the lower 
footjaws as in Calanus. 


NON-PARASITIC MARINE COPEPODA. 433 


Genus CYCLOPICERA, zov. gen. 


Superior antennz about as long as the cephalothorax, many 
jointed, bearing (as in the Harpactide) a sword-shaped append- 
age near the distal extremity. Inferior antennz three-jointed, 
having a minute secondary branch. Upper footjaw chelate, 
three-jointed, the last joint forming a doubly-curved very long 
claw ; lower footjaw four-jointed, last two joints forming a long 
claw, each joint of which bears a spine on its inner margin. 
Swimming feet as in Cyclops. Fifth pair of feet small, one- 
jointed. 


1. Cyctopicrra Lata, nov. sp. Plate XVIIL., figs. 3-8. 


Superior antenne twenty-jointed, basal joint large, next eight 
very short and broad, the following six about as long as broad, 
sixteenth and seventeenth about twice as long as broad, last 
three shorter and more slender: seventeenth joint bearing a long 
laminated ensiform seta. Inferior antenne tri-articulate, the 
first joint bearing a minute bi-ciliated, one-jointed branch, second 
joint of about equal length with the first, third very short, and 
terminating in a slender claw. Maxille two-branched (?), each 
branch terminating in three long, slender sete. Fifth pair of 
feet very small, laminar, with one basal and two apical sete. 
First joint of abdomen very short and broad, finely ciliated in 
the middle of each lateral margin. Caudal joints about twice 
as long as broad; sete equal in length to the abdomen. 

One specimen only taken amongst weeds in rock-pools at 
Roker. 


Fam. CORYCAIDA. 
Genus MACROCHEIRON, zov. gen. 


Superior antenne (6-7 ?) jointed, inferior four-jointed, un- 
cinate. Lower footjaw very large and powerfully chelate. First 
three pairs of swimming feet alike, each branch being three- 
jointed, fourth pair with the inner branch small and two-jointed, 
rudimentary. Fifth jomt of cephalothorax long and greatly 
swollen below. Abdomen five-jointed, all the joints short. 

c 2 
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1. MacrocHErRon FUCICOLUM, nov. sp. Pl. XVIII, figs. 9-18. 


Rostrum short but distinctly angulated. First cephalothoracic 
segment very large, following three small, fifth constricted at 
the base, but much swollen and elongated below, equal in length 
to the preceding three segments: abdominal joints short, none 
of them longer than broad, the first the shortest. Superior an- 
tenne in the male seven (?), in the female six-jointed. Last 
joint of lower antenna very short, bearing several long sete and 
a long curved claw which is serrated on its inner margin. Ter- 
minal claw of the lower footjaw very long and strong, suddenly 
curved at the extremity. First three pairs of swimming feet 
short, springing from a large base, the joints short and broad: 
fourth pair having the outer branch elongated, the inner short, 
bi-articulate, its second joint bearing two apical sete. Fifth 
pair of feet rudimentary, slightly different in the two sexes. 
Caudal segments about thrice as long as broad, sete short, 
ciliated, jointed in the middle. Length, -34;th of an inch. 
Colour dark brown. 

Hab.—Amongst fuci near low water mark, between Ryhope 
and Sunderland: two or three specimens. 

This approaches very closely the genera Oncaea, Philippi, and 
Antaria, Dana, but does not seem strictly referable to either of 
them. Probably, indeed, the two are synonymous. One of my 
specimens differed in some minor points from the others, whence 
I supposed it to be of different sex, and have so described it 
here. The species, however, requires further examination. 


Fam. HARPACTIDA. 
Genus LONGIPEDIA, Claus. 
1. Loneipepia coronata, Claus. 


This beautiful species occurred abundantly on a sandy bottom 
off Seaton Carew, in a depth of four fathoms, also off Seaham 
Harbour (twenty to thirty fathoms), and among weeds near the 
Bell Rock Lighthouse. Mr. Norman finds it in Shetland, and I 
have myself taken it on the West Coast of Ireland. 
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Genus ECTINOSOMA, Boeck. 
1. Eorrnosoma MELANICEPS, Boeck. Pl. XX., figs. 1-12. 


Off Seaton Carew and Seaham Harbour in company with the 
foregoing species, but less abundantly. 

The characters of this remarkable species are so distinct that 
I cannot doubt its identity with that described by Boeck, though 
I have not noticed anything in my specimens which warrants 
the term melaniceps. Moreover the fifth foot consists of two 
branches, and not of one only as stated by that author, unless 
indeed, the Norwegian animal be a different but closely allied 
member of the same genus. 


Genus TACHIDIUS, Lilljeborg. 


1. Tacuiprus BREvicornis (Miiller). 

Cyclops brevicornis, Miller, Entomostraca, p. 118. 

Tachidius brevicornis, Lillj., De crustaceis. Brady, Nat. Hist. 

Trans. N. and D., Vol. IV., p. 180, Pl. V., figs. 1-9. 

In pools of brackish water at Hartlepool, Hylton Dene, and 

Seaton Sluice. 
Genus IDYA, Philippi. 

1. Ipya rurcara (Baird). 

Canthocamptus furcatus, Baird, Brit. Entom. (1850). 

Tisbe furcata, Lilljeborg, De crustaceis (1853). 

Tisbe ensifer, Fischer, Beitr. zur Kennt. der. Kntom. (1860). 

Iyda barbigera (?) Phil., Weigmann’s Archiv. (1843). 


Very common amongst weeds in tide pools. 


Genus WESTWOODIA, Dana. 


1. Westwoop1a nopiuis (Baird). 


Harpacticus nobilis, Baird, Brit. Entom. 


One specimen on Laminaria saccharina at Roker (1871). Ber- 
wick Bay (Dr. Baird). 
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Genus DELAVALIA, Brady. 
1. Denavatia paLustris, Brady. 


D. palustris, Brady, Nat. Hist. Trans. N. and D., Vol. IV., 
p. 184, Pl. V., figs. 10-15. 


In pools of brackish water at the side of the Seaton Burn, 
above Seaton Sluice. 


Genus CANTHOCAMPTUS, Westwood. 
1. CaNTHOCAMPTUS IMUS, nov. sp. Pl. XIX., figs. 1-5. 


Animal slender, sublinear. Superior antenne of the female 
eight-jointed, the fourth, seventh, and eighth joints bearing 
several long sete, the second and third each three of moderate 
length, the last joint having also five or six smaller marginal 
setz arranged in a pectinate series; rostrum long and slender, 
curvate. Lower foot-jaw simple, chelate, inner margin of hand 
bearing in the middle one seta of moderate length. First joint of 
inner branch of first swimming foot equal in length to the entire 
outer branch, second joint very short, third about half as long 
as first, bearing three terminal sete, the middle one being very 
long and minutely pectinate at the extremity. Outer branch of 
fifth pair oblong, having two long apical set, three shorter ones 
on outer and one on inner margin; inner branch ciliate on outer, 
and armed with five long sete, the last of which is excessively 
slender, on inner margin. Ovisac single, curvate, containing 
but few (six to nine) ova, ranged in a single plane, and very 
large in proportion to the size of the animal. Length, oth of 
an inch. 

Hab.—About ten miles off Seaham Harbour, in a depth of 
thirty fathoms on a muddy bottom : a few specimens only taken. 


Gexus LAOPHONTE, Philippi. 


1. LaopHontE simiuis ? (Claus). 


Cleta similis, Cls., Die Copepoden Fauna von Nizza, p. 28, Pl. 
V., figs. 138-16. 
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Amongst weeds in tide pools at Whitley, Cullercoats, and 
Sunderland, and in brackish water at Seaton Sluice. 

My specimens do not entirely agree with the figures and des- 
criptions given by Claus, but I am unwilling, without a more 
extended examination, to describe them as belonging to a distinet 
species. 


2. LaopHoNTE LAMELLIFERA (Claus). 


Cleta lamellifera, Cls., Die frei lebend. Copep., p. 128, Pl. XV., 
figs. 21-24. 


One specimen on frond of Laminaria saccharina at Roker. 


3. LaopHontEe Hope, nov. sp. Pl. XXI., figs. 1-9. 


Upper antenne six or seven-jointed, those of the male (?) 
shorter and thicker than of the female, rather densely setose. 
Lower footjaw of moderate size, with a very long and slender, 
slightly curved claw. Outer branch of first foot three-jointed, 
short. Fifth pair of feet foliaceous, larger in the male, the outer 
branch elongated, having four or six long set on the apex and 
outer margin, the inner wider, and bearing internally four or 
five marginal sete, those situated near the apex being very long. 
Caudal segments in the female at least four times as long as 
broad. 

Hab,—Off Seaham, dredged in twenty to thirty fathoms. 
Several specimens were taken. I have a mournful pleasure in 
naming this species after my late friend, Mr. George Hodge, it 
having been taken during one of the last dredging excursions in 
which I had the pleasure of his company. 


Genus CLETODES, nov. gen. 


Animal resembling Laophonte in general appearance. Upper 
antenne six-jointed. All the four pairs of swimming feet alike, 
and having the outer branch three, the inner two - jointed. 
Lower footjaw chelate. Lower antenne without a secondary 
branch. 
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1. CLETODES LimicoLa, nov. sp. Pl. XXI.. figs. 10-17. 


Animal, when seen from above, elongated, distinctly indented 
at each ring of the body. First segment of cephalothorax short, 
about equal in length to the two following ; second and third ab- 
dominal segments produced into spinous processes at the lower 
lateral angles. Upper antenne in the female much shorter than 
the first cephalothoracic segment; first three jomts short, and 
nearly equal, fourth about half as long as the third, fifth as long 
as the third, but much more slender; in the male forming at the 
third joint a large vesiculiform swelling, last jomt elongated and 
uncinate. Swimming feet elongated, slender ; the outer branch 
ciliated on the margins, bearing at the apex of each joint, on the 
external margin, a long slender spine, terminal spines long and 
slender; the middle joint has also a long apical seta at the inner 
margin: inner branch two-jointed, the first joint very small, the 
second long, almost filiform, and dividing at the extremity into 
one short and two very long lash-like branches. Fifth foot in 
the female foliaceous, the outer branch rather the longer, bearing 
one long seta at the apex and three shorter ones on the outer 
margin, inner branch with two long apical sete; in the male the 
two branches are of nearly equal length, very narrow, simple, 
one branch bearing one, the other two long sete at the apex. 
The caudal segments short, but longer in the male than in the 
female, sete one on each segment, scarcely longer than the seg- 
ment itself. Length, 4;rd of an inch. 

Hab.—Off Seaham Harbour in a depth of twenty to thirty 
fathoms, on a soft muddy bottom. ‘Two specimens only taken. 
On account of the peculiar structure of the swimming feet, which 
were identical in both examples, I think I am justified in refer- 
ring these to the male and female of the same species. The 
genus approaches Lalljeborgia of Claus, but the characters given 
by that author, ‘‘ Pedwm sequentium (2, 8, 4), rami interni rudi- 
mentari, rami externt triarticulatt, uncinati,” do not apply here. 


Genus HARPACTICUS, I. Edwards. 
1. Harpacticus cHeLirer (O. I’. Miiller). 
Cyclops chelifer, Miller, Entomostraca (1798). 
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Harpacticus chelifer, Claus, Die frei lebend. Copep. (1863). 
Harpacticus chelifer, Boeck, Oversigt Norges. Copep. (1864). 
(Not H. chelifer of Lilljeborg). 


Not uncommon amongst weeds between tide marks. Roker, 
Whitley, &c. In the open sea off Seaton Carew. 


2. Harpacticus eraciuis, Claus. 
H. gracilis, Cls., Die frei lebend. Copep. (1868) 
H. elongatus, Boeck, Oversigt Norges. Copep. (1864). 


This occurs in the same situations, though not so frequently 
as the foregoing species. M. Boeck doubts the identity of his 
H, elongatus with Claus’s gracilis on account of a difference in 
the lengths of the antennal joints. This character, however, 
seems to me to be often subject to considerable variation, and I 
should not, without some divergence in other respects, be dis- 
posed to separate the two forms. Indeed, both approach so 
closely to H. chelifer that it seems questionable whether they 
might not be more fitly regarded as varieties of that species. 


3. Harpacticus FuLvus, Fischer. 


H. fulvus, Fisch., Beitrag. zur Kenntniss der Entom. (1860) ; 
G. O. Sars, Som. 1862, Zool. Reise. 

H. curticornis, Boeck, loc. cit., p. 88 (1864). 

H. chelifer, Lilljeborg, De crustaceis ex. ord. trib. 

Tigriopus Lilljeborgii, Norman, Last Shetland Dredging Re- 

port, p. 296. 

In pools at or above high water mark ; Bambro’, Cullercoats, 
Marsden. Boeck and Sars both describe this species as inha- 
biting chiefly pools at or above high water mark, which are 
liable to get warmed by the sun. In such situations it is often 
extremely abundant in our district. 


4. Harpacricus NIc@ENSIS ? Claus. 


Harpacticus niceensis, Claus, Die Copep.-fauna von Nizza, p. 
31, Pl. II., figs. 12-14. 
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A few specimens which I doubtfully refer to this species have 
occurred to me on the fronds of Laminaria saccharina and other 
fuci at Sunderland and Ryhope. 


GENUS ZAUS, Goodsir. 


1. Zaus sprnosus, Goodsir. 


Z. spinosus, Goodsir, HKdinbro’ New Phil. Journ. (1842) ; 
Claus, die frei lebend. Copep. (1863). Boeck, Oversigt 
Norges Copep. (1864). 


Common on fuci, and especially on the fronds of Laminaria, 
in tidal pools and beyond low water mark. Roker, Ryhope, 
Sunderland, Cullercoats, &e. Shetland (Rev. A. M. Norman). 


Genus THALESTRIS, Claus. 


1. Tuanesrris Loncrmana, Claus. 


Frequent on the smaller weeds and on Laminarie in tidal 
pools; Roker, Sunderland, Ryhope, &. Also in the open sea, 
but more rarely. 


9. THALESTRIS HELGOLANDICA ? Claus. 


On Laminaria in tide pools at Roker. Not common. 


3. THALESTRIS HARPACTOIDES, Claus. 


In the surface-net off Grimsby and Teesmouth. 


4, Tuatestris Cuausi, Norman. 
T. Clausti, Norman, Last Shetland Dredging Report. 


Frequent on Laminaria saccharina and other weeds in tide 
pools. Ryhope, Sunderland, Roker, Whitley, &c. 


Genus DACTYLOPUS, Claus. 


1. Dactytopus tisBorpEs, Claus. 


On Laminaria saccharina at Roker and Ryhope; searce. Abun- 
dant in brackish pools at Seaton Sluice. 
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2. DacryLopus simitis, Claus. 


One specimen dredged in a depth of four fathoms off Seaton 
Carew. 


3. DACTYLOPUS BREVICORNIS, Claus. 


On Laminaria saccharina, at Roker; not common. 


4. Dactytopus Normant, nov. sp. Pl. XX., figs. 13-17. 


Closely approaching D. tisboides, from which it differs, how- 
ever, in the following particulars :—The superior antennez are 
eight-jointed, and not so densely setose, the proportionate lengths 
of the various joints being as follows :—4, 2, 3, 4, $, $, 4, 2. 
The secondary branch of the lower antennz bi-articulate, each 
joint bearing two moderately long sete. Lower footjaw (gnatho- 
pod) simply chelate, the inner margin of the hand fringed with 
short sete. Longer branch of the first foot slender, bearing 
almost at the extremity of the outer margin a short ciliated seta. 
Fifth pair of feet large, outer branch subovate, bearing three 
long sete, one at the apex, one on each lateral margin, and 
three shorter ones on the outer margin between the apical and 
lateral sete ; inner branch very much smaller, subquadrate, ex- 
tending only half the length of the outer, bearing four primary 
setz, two of them long and two of moderate length, the inter- 
spaces being densely ciliated. 

Hab.—Roker, on Laminaria saccharina ; rare. 


GeNxus SCUTELLIDIUM, Claus. 


1. ScuTELLIpIum TisBorpEs, Claus. Pl. XIX., figs. 6-10. 


One specimen on the frond of Laminaria saccharina at Roker. 
Genus ALTEUTHA, Baird. 


1. ALTEUTHA BoPyROIDES, Claus. 

Often taken abundantly in the surface-net, all round the British 
Islands. 
2. ALTEUTHA PURPUROCINGTA, Norman. 


A. purpurocincta, Norman, Last Shetland Dredging Report. 
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Peltidium purpureum, White, Pop. Hist. Brit. Crust. 

On Laminaria saccharina at Roker and Cullercoats ; frequent. 
Shetland (Rev. A. M. Norman). 
3. ALTEUTHA DEPRESSA, Baird. 


This species, described by Dr. Baird in his ‘‘ Natural History 
of the British Entomostraca,” is unknown to me, and appears 
not to have been recognized by any other author. It was taken 
by Dr. Baird in Berwick Bay. 


Genus ASPIDISCUS, Norman. 
1. Aspipiscus Frascratus, Norman, Last Shetland Dredging Re- 
port, p. 298. 


Abundant on the fronds of Laminaria saccharina at Roker, 
Sunderland, and Cullercoats. Shetland (ev. A. M. Norman). 


EXPLANATION OF PLATES. 


PLATE XVIL. 


PSEUDOCYCLOPS CRASSIREMIS (male). 


Fig. 1. Animal, seen from right side, x 84. 

Fig. 2. Superior antenna of right side, x 210. 
Fig. 3. 90 », Of left side, x 210. 
Fig. 4. Inferior antenna, x 210. 

Fig. 5. Maxilla, x 210. 

Fig. 6. Lower footjaw, x 210. 

Fig. 7. Fifth pair of feet, x 120. 

Fig.. 8. Last abdominal segments and tail, x 84. 


CYCLOPS LITTORALIS. 


Fig. 9. Superior antenna, x 210. 

Fig. 10. Inferior antenna, x 210. 

Fig. 11. Mandible, x 210. 

Fig. 12. Upper footjaw (?), x 210. 

Fig. 13. Lower footjaw, x 210. 

Fig. 14. Abdomen and tail: () foot of fifth pair, x 210. 
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PLATE XVIII. 
CYOLOPS OVALIS 


Superior antenna, x 120. 
Abdomen and tail, x 120. 


CYCLOPICERA LATA. 


Superior antenna, x 210. 

Inferior antenna, x 210. 

Maxilla, x 210. 

Upper footjaw, x 210. 

Lower footjaw, x 210. 

Abdomen and tail: (a) foot of fifth pair, x 120. 


MACROCHEIRON FUCICOLUM. 


Male (?), seen from right side, x 100. 
Upper antenna of male, x 220. 

be », of female, x 220. 
Lower antenna, x 220. 
Mandible, x 220. 
Lower footjaw, x 220. 
Foot of fourth pair, x 220. 

5, fifth pair (male), x 220. 

<9 . (female), x 220. 
Caudal segment and sete, x 220. 


PLATE XIX. 
CANTHOCAMPTUS Imus (female). 


Animal, seen from left side, x 100. 
Superior antenna, x 250. 

Lower footjaw, x 250. 

Foot of first pair, x 250. 

Foot of fifth pair, x 250. 


SCUTELLIDIUM TISBOIDES (female) . 


Upper antenna, x 210. 
Mandible and maxilla, x 210. 
Foot of first pair, x 210. 
Lower footjaw, x 210. 

Foot of fifth pair, x 210. 
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PLATE XX. 
ECTINOSOMA MELANICEPS. 


Female (?), seen from right side, x 84. 
Superior antenna, x 210. 

Lower antenna, x 210. 

Mandible: (a) origin of palp, x 300. 
Mandible-palp, x 300. 

Maxilla, x 300. 

Upper footjaw, x 300. 

Lower footjaw, x 3800. 

Foot of first pair, x 210. 

Posterior abdominal segments and sete, x 120. 
Maxillary appendage (?). 


DAOTYLOPUS NORMANI. 


Superior antenna, x 210. 

Lower footjaw, x 210. 

Foot of first pair, x 210. 

Secondary branch of lower antenna, x 210. 
Fifth pair of feet, x 210. 


PLATE XXI. 
LAOPHONTE HODGII. 


Upper antenna of female, x 210. 

3 46 male, x 210. 
Lower footjaw, x 210. 
Foot of first pair, x 210. 

», fourth pair, x 210. 
Fifth foot of female, x 250. 

es male, -x 250. 

Caudal segment of female, x 250. 


om 6 male, x 210. 


CLETODES LIMICOLA. 


Female, seen from above, x 100. 
Upper antenna of female, x 250. 
5 a male, x 250. 

Lower footjaw, x 250. 
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Fig. 14. Foot of first pair, x 250. 

Fig. 15. » fifth pair, female, x 250. 
Fig. 16. Pa 4 male, x 250. 
Fig. 17. Caudal segment of female, x 250. 


XX.— Meteorological Report for 1871. Edited by the Rev. R. F. 


_ WHEELER, M.A., and Rev. R. EK. Hooprrut, LL.D. 


NOTES ON THE MONTHS. 
January.— 


‘¢ When Candlemas day is come and gone 
The snow lies on a hot stone.” 
—Old Proverb. 


Greenwich.—The very cold weather which occurred at the 
close of 1870 continued until January the 5th, then somewhat 
moderated, but continued cold until the 13th. A few days of 
temperature above the average followed. On the 19th the cold 
weather returned and continued until February the 2nd. 

The mean temperature of January was 33°2°, being 3:1° lower 
than the average of 100 years, and lower than any year back to 
1842, when 32.9° was recorded. The mean high day tempera- 
tures of January were 5°8° lower than the average. The mean 
low night temperatures of January were 4:2° lower than the 
average. 

The fall of rain was 0:2 inch in excess. 

The mean readings of the barometer oscillated above and 
below the average several times during the first few days of 
January, but on the 13th a rapid fall commenced, and reached 
its minimum, 28°73°, on the 16th; a steady increase was re- 
corded after this, and, with few exceptions, continued until the 
end of the month. The range of reading for January was 1:36 
inches. 


North Sunderland.—The storm which began on December 
the 20th continued all through January, except on the 14th and 


446 METEOROLOGICAL REPORT, 1871, BY THE 


15th, when the frost gave way for a time. The snow never 
disappeared, and at the end of the month there were no signs 
of the frost leaving. 


Wallington.—The year began with a sharp frost, being a con- 
tinuance of the previous severe weather of December. On the 
1st, 2nd, 4th, and 27th, the thermometer fell to 5°, 10°, 8°, and 
7°. On twenty-eight mornings frost was registered during the 
month. 

The lowest minimum temperature was on the Ist, 5°, and the 


_ highest maximum on the 14th, 44°6°.. The minimum mean for 


the month was 23°8°, and the maximum mean 35°8°. Snow and 
hail fell on fourteen days; rain and sleet on four days. Frost 
remained in the ground, with a covering of snow, during the 
whole month, with the exception of a temporary thaw on the 
6th, 7th, 14th, and 15th. The 19th and 20th were two re- 
markable days, very bright and clear during the day-time, with 
severe frost each night. Owing to the long continuance of frost 
and snow upon the ground in this locality, birds of all kinds 
suffered severely for want of food. Rooks were seen in num- 
bers striving one against another round a dead wood-pigeon, 
picking its bones in great fury, or any such like thing that came 
in their way. They were quite tamed for the time, as well as 
other birds about homesteads. 

Pheasants were also seen upon the thorn trees feeding on the 
haws. 


Meldon, near Morpeth.—A very severe month; the minimum 
temperature was only three nights above the freezing point. 
On the 1st and 2nd the reading of the minimum thermometer 
was 8° each night, or 29° of frost. 

The brocoli were all destroyed by the severe frost, also about 
half of the Brussels sprouts and Savoys. 


Wylam.—A cold, fine, dull month, with more skating than 
there has been for many years. 

Barometer—Mean height at 8 a.m., 29°780; highest, 30-360 
on the 27th; lowest, 28-470 on the 16th. 
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Thermometer—Mean of maximum ............... 38°42° 
Meantof minimum 2a -opeece- 25°78° 
DiMeTeENC el hssovcs occas eee 12-64° 
Mean for month (ae22) == Boek O? 
Mean for sixteen years, includ- 
TOUT 1 HAGEL. ok Rete eee 36°92° 
Woficren cy, Of LST ase peeeeeas 4-82° 


Highest reading, 50° on the 15th; lowest, 7° on the 1st. 

Mean of wet bulb at 8 a.m., 29°66°; of dry bulb, 31,41°; dif- 
ference, 1°75°. 

Fall—Rain, 0°63 inch, snow (melted), 0°63, = 1-26 inches; 
ereatest fall, 0°39 inch on the 16th; days of fall, eleven. 

River Tyne at Wylam Bridge—Mean height, 3°46 feet ; high- 
est, 14 feet on the 7th. 

Wind—W., 5° S. 


Whitley.—A fine meteor was seen on the Ist. 


Sonar Hatos were seen at Wallington on the 21st; at Sun- 
derland on the 6th; at Gainford on the 20th. Lunar Hatos 
were seen at Wallington on the 9th, 10th, and 11th; at Sunder- 
land on the 1st and 8th; at Darlington on the 6th. Licurnine 
was seen, but THunpDER was not heard, at Wallington on the 
15th. Haz. fell at North Sunderland on the 29th and 30th; 
at Wallington on the 22nd—24th, 28th-81st; at Acklam, near 
Middlesbro’, on the 28rd—25th, and 28th. Snow or Suzer fell 
at Saughtree on the 9th; at North Sunderland on the 2nd, 9th, 
lith, 25th, and 28th; at Rothbury on the 14th, 15th, 24th, 
26th, and 28th ; at Wallington on the 2nd, 9th—-12th, 16th, 17th, 
and 28rd; at Meldon on the 25th, 28th, 29th, and 31st; at 
Whitley on the 8th, 9th, 25th, 27th, and 28th; at Darlington 
on the 9th and 25th; at Gainford on the 1st-10th, 22nd, 28rd, 
and 25th; at Greta Bridge on the Ist, 8th, and 11th; at Acklam, 
near Middlesbro’, on the 9th, 11th, 14th, 22nd, 25th, 26th, and 
29th. Auror® Boreass were seen at Sunderland on the 18th; 
at Cresswell on the 15th; at Sunderland on the 9th and 11th. 
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February.— 


‘February makes a bridge and March breaks it.”’ 
—Old Proverb. 


Greenwich.—From February the 3rd to March the 14th the 
' weather was mostly mild and spring-like ; the average excess of 
those forty days was 43° daily. The mean temperature of Feb- 
ruary was 42°4°, being 3-9° higher than the average of 100 years, 
and higher than in 1870 by 6-2°, but lower than in 1869 by 2°9°. 
The mean high day temperatures of February were 2°9° higher 
than the average. The mean low night temperatures were 3°5° 
higher than the average. 

The fall of rain was 0°5 inch in defect. 

The mean daily readings of the barometer were generally above 
the average. The minimum for the month (29-06°) occurred on 
the 10th. The range amounted to 1:20 inches. 


North Sunderland.—The first part of the month was wet and 
cold, the latter half dry and seasonable. The barometrical dis- 
turbance was great throughout. 


Wallington.—Severe weather prevailed up to the 13th. On 
the 14th the wind veered to the west, andathawsetin. The frost 
and snow soon disappeared. The lowest reading of the thermo- 
meter was 25° onthe 12th. The highest reading 50°, on the 14th, 
18th, and 19th. The mean minimum reading for the month 
was 83°5°, and the maximum 42°5°. Frost was registered on 
eleven mornings. Snow, rain, or sleet fell on nineteen days, 
accompanied by gales of severe cold wind. 


Wylam.—Cold, wet, and windy till the 18th; then fine, with 
a good deal of wind, till the end of the month. 
Barometer—Mean height at 8 a.m., 29°889; highest, 30-173 
on the 22nd ; lowest, 29°308 on the 20th. 
Thermometer—Mean of maximum ............... 46-89° 
Mean of minimum ............... 35°60° 


Ditkerencer cen aye chee eee eee 11-29° 
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Mean for month (=F mis.) _ 41-24° 
Mean for sixteen years ......... 39°27° 


HEX CE SSGO bellies, comer eee 8:97° 


Highest reading, 56° on the 19th; lowest, 26° on the 12th. 

Mean of wet bulb at 8 a.a., 88°82°; of dry bulb, 40-70°; dif- 
ference, 1:88°. 

Fall—Rain, 1:22 inches; snow (melted), 0°32 inch — 1°54 
inches ; greatest fall, 0°39 inch on the 8th; days of fall, eight. 

River Tyne at Wylam Bridge—Mean height, 3:24 feet ; high- 
est, 10 feet on the 6th. 

Wind—W., 15° S. 


Sonar Hatos were seen at Sunderland on the 15th, 17th, and 
23rd. Lunar Hatos were seen at Sunderland on the 7th. Har 
fell at Wallington on the Ist and 11th; at Whitley on the Ist. 
Snow or Steer fell at Saughtree on the 8rd and 11th; at North 
Sunderland on the 12th; at Rothbury on the 10th; at Walling- 
ton on the 10th; at Cresswell on the 14th, 15th, and 16th; at 
Meldon on the Ist, 10th, and 11th; at Gainford on the 10th 
and 12th; at Greta Bridge on the 10th and 12th; at Acklam, 
near Middlesbro’ on the 10th and 12th. Avrora Borzanis was 
seen at Durham on the 22nd. 


Mareh.— 
* March wind and May sun make clothes white and maids dun.” 
—Old Proverb. 


Greenwich.—From the 14th to the end of the month the 
weather was very changeable, the temperature being for two or 
three days considerably in excess, and then for two or three days 
much below the average. Taking the whole seventeen days 
together the excess averaged 1°5° daily. 

The mean temperature of March was 44°9°, being 4° higher 
than the average of 100 years, and higher than in the correspond- 
ing month in any year back to 1859, when 46°4° was recorded. 
The mean high day temperature was 5°4° above the average. 

The mean low night temperature was 1-6° higher than the 


average. 
D2 
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The mean temperature of the air for the three winter months 
of December, 1870, and February and March, 1871, was 36°4°, © 
being 1:6° lower than the average of 100 years. 

The principal movements of the barometer were as follows :— 
A decrease from 80°35 inches on the 1st to 29°42 inches on the 
6th, an increase to 80:00 inches on the 10th, a decrease to 29°12 
inches on the 16th, an increase to 80°15 inches on the 18th; a 
decrease to 29°59 inches on the 24th, and an increase to 80°28 
inches on the 28th. The range of reading amounted to 1-24 
inches. 


North Sunderland.—A very cold month, with some very hot 
days. Great variation of temperature in shade. Barometer very 
unsteady. Lowest temperature in shade, 24° on the 15th; high- 
est temperature, 64° in shade on the 25th. 


Wark.—On the 14th and 15th the mercury in a thermometer, 
facing N. about four feet from ground, and eighteen inches from 
a wall covered with ivy, fell to 5°. 


Wallington.—March came in like a lamb—the first four days 
were remarkably fine and warm with bright sunshine. The 
weather was more like June than March. The maximum tem- 
perature on the 8rd was 64°. On the 5th a change took place, 
and extremely cold and stormy weather set in, with frequent 
gales of wind and showers of snow. ‘This continued till the 18th. 
Mock sun seen on the 5th and 7th. 

Minimum temperature on the 15th 12°, and the lowest for 
the month. From the 19th again another extreme of fine and 
clear weather, which continued to the 25th. On that day the 
maximum temperature was 67°, accompanied with thunder and 
lightning. Afterwards followed cold and stormy weather to 
end of the month. The minimum mean temperature for the 
month 33°, and the maximum mean 48°6°. Rain and snow fell 
on fourteen days to the amount of 1:07 of an inch. Mock suns 
were observed on the 5th and 7th. 


Meldon, near Morpeth.—From the 5th the weather was favour- 
able to vegetation, until the 26th, except one severe frost on the 
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15th, which destroyed all the apricot blossoms which were out. 
There were 17° of frost on the 26th. The 25th was a very hot 
day for the time of year—the thermometer rose to 70° in the 
shade. There was a change in the weather from the 26th; it 
was much colder, and vegetation made little progress. 


Wylam.— Very warm and fine from the 2nd to the 8th, with 
wind from W. and 8.W. ; and again from the 18th to the 22nd, 
when exceedingly chill winds set in from KH. till the end of the 
month. On the whole, a changeable fine month; coming in 
like a lamb, and going out like a lion. 

On the 17th the shock of an earthquake was felt a little after 
11 p.m., in the N. and W. of England, but was unobserved 
by any one in my house; indeed, its power seemed to vary 
much withm short distances; the household of a friend of mine 
(G. C. A.), seven miles W. of this, were all roused out of their 
sleep, and rushed from their beds in great consternation. Near 
Whitehaven it was also plainly felt ; a favourite parrot in a house 
there screamed out in a great fright, and tumbled off its perch, 
clinging to the side of its cage and flapping its wings with fear. 

Barometer—Mean height at 8 a.m., 29°980; highest, 80°543 
on the 28th; lowest, 29°371 on the 13th. 


Thermometer—Mean of maximum ............... 52-32° 
Mean of mininum ............... 35°29° 
DMT. Ena gnadoanoooocsedeasdce 17:08° 
Mean for month (ase) == 43°81° 
Mean of sixteen years ......... 40-70° 
TB pos mat ILS WAL Gobsoncconboone on. BP Ie 


Highest reading, 69° on the 26th ; lowest, 19° on the 15th. 

Mean of wet bulb at 8 a.m., 37°64°; of dry bulb, 40°29°; dif- 
ference, 2°65°. 

Fall—Rain, 0°56 inch; snow (melted), 0°32 inch, = 0°88 
inch; greatest fall, 0°30 inch on the 10th; days of fall, twelve, 

River Tyne at Wylam Bridge—Mean height, 2°25 feet; high- 
est, 4 feet on the 10th. 

Wind—W., 28°.5. 
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North Shields.—A shock, which is said to have been an earth- 
quake, was noticed about 11:10 p.m. on the 17th. We were 
moving about at the time, and thus did not notice the oscillation, 
but the windows rattled very clearly. My sister, living in New- 
castle, was roused from sleep by the shaking of the bed. A 
friend, living in Gateshead, was awakened by all his bells ring- 
ing; a small glass ornament was thrown down and broken in 
one of his rooms.—Rh. Spence. 


Gainford.—An earthquake occurred on the 17th a little after 
11 o'clock p.m. ‘‘I was awakened by my daughter coming to 
enquire the cause of the shaking of the house and the noise on 
the roof. The shock was felt in different parts of the village by 
seven persons, all of whom agreed as to the time and the fact.” — 
A. Atkinson. 

The estimated population of the largest towns in Durham and 
Northumberland, and the death-rate in the first quarter of 1871 
were as follows :— 


Estimated | Persons to ee 

Population. } an Acre. Deaths. antes o, 
INewjGastlepieisct incecseeuasecatecten 136,293 | 25°5 899 26°5 
Sunderland eeseeccececeeee tease eeenee 103,037 32 685 26°7 
So. Shields (Municipal boundary)| 71,178 fue 671 374 
Gateshead ditto 45,933 a 284 24-7 
Tynemouth ditto 41,205 Be 246 23°9 


The Registrar General reports that four hundred and sixty- 
three deaths from smallpox took place in the Northern Counties, 
two hundred and thirty-eight in South Shields, seventy-eight 
in Stockton, thirty-seven in Hartlepool, seventeen in Durham, 
fifteen in Auckland, thirteen in Gateshead, twenty-five in New- 
castle-on-Tyne, and twenty-three in the Borough of Tynemouth. 
He states that the epidemic was almost confined to four great 
centres of infection—London, Liverpool, and the mining districts 
of Durham and South Wales. All the smaller outbreaks may be 
more or less directly traced to one of these centres. There is 
distinct evidence in many cases of the introduction of the disease 
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into sea-side towns by sailors; and, considering its fatal pre- 
valance in Holland, Belgium, and many parts of France, it is 
not a matter of great surprise that the ports should have suffered 
from the epidemic. That the epidemic may, to a great extent, 
be traced to foreign communication is beyond doubt. 

In the first quarter of 1870 the mean temperature of January 
was considerably above the average, while February and March 
were, comparatively speaking, cold; the mean temperature of 
the quarter being 38°. 

In the first quarter of 1871 the weather of January was re- 
markably severe, February and March were warmer than the 
average, and the mean of the quarter was 40°2°. This difference 
between the two winters did not materially affect the propor- 
tions of deaths among infants and elderly persons. 


Sorar Hatos were seen at Wallington on the 14th and 15th; 
at Sunderland on the Ist, 5th, 7th, 9th, 10th-12th, 14th, 15th, 
19th, 20th, and 25th. Lunar Hatos were seen at Allenheads 
on the 24th; at North Shields on the Ist and 4th; at Sunder- 
land on the Ist, 6th, 7th, and 8lst; at Durham on the 7th. 
LigHTNING was seen, but THUNDER was not heard, at Allenheads 
on the 25th. THUNDERSTORM occurred at Wallington on the 
25th; at Acklam, near Middlesbro’, on the 25th, Har. fell 
at North Sunderland on the 16th and 28th; at Cresswell on 
the 13th, 16th, 26th, 27th, 28th, and 29th; at Whitley on the 
16th ; at Acklam, near Middlesbro’, on the 15th, 16th, and 28th. 
Snow fell at Saughtree on the 14th and 15th; at Wallington on 
the 8th, 12th, 18th, and 14th; at Cresswell on the 8th and 15th; 
at Meldon on the 8th, 9th, 13th, 14th, 15th, 16th, and 27th; 
at Whitley on the 14th; at Sunderland on the 28th; at Dar- 
lington on the 28th ; at Greta Bridge on the 16th and 27th; at 
Gainford on the 9th, 16th, and 27th; at Acklam, near Middles- 
bro’, on the 15th, 16th, 28th, and 31st. Auvrorm BorEaEs were 
seen at Rothbury on the 8th and 22nd; at Cresswell on the 
31st; at Sunderland on the Ist, 12th, 17th, and 27th; at Greta 
Bridge on the 17th and 27th; at Durham on the 23rd. 
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aA prul.— 
‘* April and May are the keys of the year.” 


Greenwich.—The mean temperature of April was 47:7°, being 
1:7° higher than the average of 100 years, but lower than the 
corresponding value in any year back to 1861, when 44°3° was 
recorded. The result would have been different but for a warm 
period between April the 12th and 29th, when the daily excess 
was 4°. 

The mean high day temperature of April was its average. The 
mean low night temperature of April was higher than its average. 

The daily range of temperature was less than the average 
by 2°. 

The fall of rain was 1°3 inches in excess. 

The atmospheric pressure increased from 29°59 inches on April 
the 3rd to its maximum reading for the month, 380-:050 inches, 
on the 6th, and continued generally about 29-8 inches till the 
18th; on the 14th it decreased, and continued, with slight ex- 
ceptions, to the 19th, when the minimum for the month, 29-08, 
occurs. From the 20th there were increasing readings till the 
25th, to a maximum of 29:90 inches, and this was followed by 
readings decreasing to 29°34 inches on the 29th. The range for 
the month was 1:042 inches. 


North Sunderland.—A wet, dull, cold month throughout. 


Wallington.—Like the previous months of the year this was 
marked by a continuance of severe cold. Rain fell on twenty- 
four days to the amount of 4:78 inches. The highest reading of 
the thermometer was on the Vth, 58°, and the lowest on the 
11th, when the thermometer fell to 18°. The low temperature 
destroyed nearly all the plums and pears upon the wall-trees; also 
retarded vegetation considerably several days. The minimum 
mean temperature for the month was 33°8°, and the maximum 
mean 49°4°, and the minimum and maximum mean 41°3°. 


Meldon, near Morpeth.—The first eleven days of April were 
very ungenial. Vegetation was nearly at a standstill until the 
rain of the 11th, which did much good. There were only two 


oa) 
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days on which rain did not fall, namely the 21st and 29th. On 
the night of the 17th 1:07 inches of rain fell. 


Wylam.—A cold, raw, changeable month, with a good deal of 
EK. wind and a good deal of rain. 

Barometer—Mean height at 8 a.m., 29°819; highest, 30-261 
on the 6th; lowest, 29:078 on the 19th. 


Thermometer—Mean of maximum ............... 52-30° 
Mean of minimum ............... 35°17° 
Diterencere eee eee eae 16°58° 
Mean for month (Gu — 44,08° 
Mean for sixteen years ......... 46:°06° 
Deficreney: of US TAN tec. si 5 «ea 2°08° 


Highest reading, 63° on the 29th; lowest, 26° on the 7th. 

Mean of wet bulb at 8 a.m., 39°30°; of dry bulb, 41:14°; dif- 
ference, 1°84°. 

Fall—Rain, 8°61 inches; greatest fall, 1-00 inch on the 19th ; 
days of fall, sixteen. 

River Tyne at Wylam Bridge—Mean height, 2°4 feet ; highest, 
8 feet on the 14th. 

Wind—E., 12°N. 


Sotar Hatos were seen at Wallington on the 10th; at Sun- 
derland on the 1st, 29th, and 80th. Lunar Hatos were seen 
at Wallington on the 26th; at Sunderland on the 1st and 7th. 
THUNDERSTORMS occurred at Sunderland on the 27th; at Ack- 
lam, near Middlesbro’, on the 19th. Ligurnine was seen, but 
THUNDER was not heard, at Wallington on the 21st, 22nd, and 
28th; at Greta Bridge on the 21st. THunprer was heard, but 
LicHTNING was not seen, at Saughtree on the 29th; at Walling- 
ton on the 13th, 14th, 15th, 16th, and 29th; at Allenheads on 
the 29th ; at Meldon on the 29th ; at North Shields on the 27th 
and 28th. Har. fell at Meldon on the 28th; at Acklam, near 
Middlesbro’, on the 3rd. Swow fell at Saughtree on the 4th 
and 18th ; at North Sunderland on the 8rd ; at Meldon on the Ist, 
2nd, 3rd, and 4th. Aurorm Borraues were seen at Rothbury 


456 METEOROLOGICAL REPORT, 1871, BY THE 


on the 10th and 27th; at Wallington on the 9th; at Cresswell 
on the 9th; at Whitley on the 1st ; at North Shields on the Ist 
and 9th; at Sunderland on the Ist, 9th, and 15th. 


May.— 
‘¢ When rain comes before wind 
Halyard sheets and braces mend ; 
But— 
When wind comes before rain 
Soon you may set sail again.” —Fitzroy. 


Greenwich.—The mean temperature of May was 51°9°, being 
0:7° below the average of 100 years, lower than in 1870 by 1°5°, 
but higher than in 1869 by 1°4°.. 

The mean high day temperature of May was lower than the 
average. The mean low night temperature of May was also 
lower than the average. 

The daily range of temperature was 1°8° greater than the 
average. 

The fall of rain was 1°3 inches in defect. 

During the month of May the readings of the barometer, with 
six exceptions, were above the average. The range of readings 
was from 30°214 inches on the 7th, to 29°636 inches on the 25th, 
or 0°578 inch only. 


Saughtree, North Tyne.—Severe frost on the 16th. 


Wark.—On the 16th the mercury in a thermometer, on a stand 
facing east, about four feet from the ground, and eighteen inches 
from a wall, fell to 20°. In one facing north, eighteen inches 
from a wall covered with ivy, it fell to 18°. 

All the potatoes were cut down to the ground. The goose- 
berries, except those sheltered by leaves, were killed. Many of 
the bushes lost their leaves. Apple blossom and cherry wholly 
destroyed. The young leaves of ‘‘ horse knots’ (Plantago lan- 
ceolata), and coltsfoot (Tussilgo farfara), turned black. 

The trees in a beech wood by river side, at Chipchase, a _ 
quarter of a mile in length, turned as red as in autumn and lost 
their leaves. Yeast in a pantry within the rectory was frozen ; 
as was milk in an underground pantry. . 


fond 
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North Sunderland.—First part of month dry and cold, last 
ten days hot. 


Wallington.—A continuance of low night temperatures, with 
north-east and northerly winds, characterised the month. Frost 
was registered on seven nights. The lowest reading of the ther- 
mometer recorded was 23° on the 17th, which nearly destroyed 
the fruit crops. 

The highest maximum temperature was 73°5° on the 22nd. 
The mean maximum temperature for the month was 58°7°, the 
mean minimum 36°. Rain fell on ten days. 


Meldon, near Morpeth.—Vegetation progressed favourably up 
to the 9th; from that date to the 25th the weather was very 
ungenial. On the night of the 17th there were 8° of frost, which 
was very destructive to the fruit crops. The peaches which were 
set upon the wall trees nearly all fell off, and about three-fourths 
of the apricots, which were as large as marbles, dropped; goose- 
berries also suffered greatly. The earlier blossoms of the pear 
and apple trees and strawberries were entirely destroyed. All 
potatoes above the ground were cut down. ‘The peas also were 
much damaged with the severe frost of the 17th. The 17th was 
a remarkable cold windy day from the N.W. After the rain of 
the 25th vegetation advanced rapidly to the end of the month. 


Cresswell.—The hills in the distance were covered with snow, 
and there was ice here a quarter of an inch thick on the 18th. 


Wylam.—Very cold and raw, with N.E. wind till the 16th, 
when the wind changed to N.W., and the thermometer, which 
on the 17th was down to 27°, began to rise; and on the 19th 
the weather was much milder, and continued so till nearly the 
end of the month. Much damage was done to the gardens by 
the severe frost of the 17th. The blossoms of most of the wall 
fruit trees, and that of many of the standards, being killed by 
this unusually late and severe frost. 

Barometer—Mean height at 8 a.m., 30°047; highest, 30°357 
on the 7th; lowest, 29°5783 on the 4th. 
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Thermometer—Mean of maximum ..............- 59-49° 
Mean of minimum) 292.,20eeee8 39°61° 
IDMGSIINYS ) Sobkcbonscesacaecncounee 19-88° 
Mean for month ( max. “P min.) __ 49°55° 
Mean of sixteen years ......... 50°95° 
Deficiency of 1871 ...........-..-+. 1-40° 


Highest reading, 77° on the 25th ; lowest, 27° on the 17th. 

Mean of wet bulb at 8 a.m., 44°4°; of dry bulb, 47°8°; dif- 
ference, 3°4°. 

Fall—Rain, 0°88 inch; greatest fall, 0°38 inch on the 26th ; 
days of fall, seven. 

River Tyne at Wylam Bridge—Mean height, 1-7 feet ; highest, 
2°2 feet on the Ist. 

Wind—N., 12° E. 


Acklam, near Middlesbro’.—On the 23rd the currant and 
gooseberry leaves were falling, having been damaged by the 
frost. The plum trees were also much hurt. 


Sonar Hatos were seen at Sunderland on the 2nd, 5th, 6th, 
14th, 15th, 18th, 20th, and 24th. THuNDERSTOoRMS oceurred at 
Sunderland on the 26th ; at Acklam on the 26th; at Darlington 
on the 26th; at Gainford on the 26th. THuNDER was heard, but 
LigHtnine was not seen, at Wallington on the 26th; at Allen- 
heads on the 29th ; at Meldon on the 25th; at Cresswell on the 
2nd ; at North Shields on the 26th ; at Greta Bridge on the 8th. 
Snow or Suet fell at Sunderland on the 16th; at Seaham on 
the 16th. Harn fell at Gainford on the 26th. 


June.— 
“A bright yellow sky at sunset 


Presages wind. A pale yellow, wet.” 
—Fitzroy. 


Greenwich.—The low temperature was most severe at the 
beginning and end of June, and the deficiency of temperature 
from the average of the preceding thirty years exceeded 4° daily. 
The month of June, 1860, was of the same low temperature, but 


e —— 
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previous to that we must go as far back as the year 1821 for one 
of lower temperature. 

The unseasonable, cold weather which, for the most part, pre- 
vailed during April, May, and June, together with the north 
winds, cloudy sky, and scanty sunshine, caused vegetation to be 
very backward. 

The mean temperature of June was 54°8°, being 3°4° lower 
than the average of 100 years. The only instances in that 
period in which the temperatures were the same, or of lower 
value, were as follows :— 


WT ek 5.8 54:0° DOWAR AY pat 54:0° 
GS Dea sctecstre ns 54°8° TGA, cctges eeicttes 53°4° 
OD ase science 54°4° DSUG ye ccecton-tcee 53°1° 
UO Os sateracie cron « 537° 1S )74] Ean ee ee 54:1° 
WTO Cacsescnae si 2 54°8° TSG n ocojsmnsn 54°8° 
PSOGsscrecde. <0 54°5° 


The mean high day temperature was lower than the average, - 
as was also the mean low night temperature. 

The daily range of temperature was less than the average 
by 2°8°. 

The fall of rain was 1°71 inches in excess. 


‘ 


The barometrical oscillations were small, and there were no 
large departures from the average. The readings varied from 
30°097 in the maximum on the 26th to 29-337, the minimum, 
on the 17th. The range was 0°760 inch. 


Wark.—On the night of the 25th water in a pail at a door in 
the village of Wark was frozen over. 

The following temperatures were registered :—June the 2nd, 
28°; 4th, 26°; 21st and 23rd, 29°; 24th, 32°; 25th, 28°; 26th, 
30°. 

North Sunderland.—Weather much overcast and misty ; cold 


winds generally from north. 


Wallington.—A cold month throughout, wind chiefly from the 
north-east; and frost was registered on four mornings of the 
month, which retarded the growth of fruit trees and the smaller 
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fruit bushes very much, and which appeared to be favourable to 
the growth and production of aphides. They covered the under- 
side of the leaves of fruit trees and bushes in myriads. The 
colours varied with the trees on which the insects fed. The aphis 
on the peach was a pale colour: the cherry black. The plum 
a large dark green: the pear and beech yellow. 

Farm and garden crops otherwise promised well and were very 
luxuriant. 

The minimum temperature recorded was 29° on the 25th; 
the maximum 72° on the 2nd. The mean minimum for the 
month was 41°; the mean maximum 62°2°. Rain fell on four- 
teen days. 


Meldon, near Morpeth.—This month commenced with a fine 
day, but the wind changed to the north on the 2nd, and it con- 
tinued cold from that date to the 10th, except the 6th, which 
‘was a fine day. On the 7th there was a strong gale of wind 
from the N.H., which strewed the ground with green leaves. 
After the rain on the 14th, which was much wanted, vegetation 
advanced rapidly to the end of the month. 

There were thunderstorms at imtervals on the 18th, from 
11°50 a.m. to 7.0 p.m., in which time 0°45 inch of rain fell. 


Wylam.—A cold ungenial month, with chill E. winds. A few 
warm days occurred from the 14th to the 18th, when there was 
a thunderstorm, and cold weather ensued till very nearly the 
end of the month. 

Barometer—Mean height at 8 a.m., 29°625; highest, 30-290 
on the 26th; lowest, 29°343 on the 18th. 


Thermometer—Mean of maximum ..............- 61-10° 
Meanotanimimiuny seeaeeeeeee cece 44-10° 
DittevenCeumereeee eee ene 17-00° 
Mean for month (shot me) = 52-60° 
Mean of sixteen years............ 56°63° 
Deficiency, ile ile eceeee nee 4:038° 


Highest reading, 76° on the 17th ; lowest, 35° on the 5th. 
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Mean of wet bulb at 8 a.m., 48°83°; of dry bulb, 50°97°; dif- 
ference, 2°14°. 

Fall—Rain, 3-18 inches; greatest fall, 1:40 inches on the 
16th; days of fall, eleven. 

River Tyne at Wylam Bridge—Mean height, 1°6 feet; cay 
2:2 feet on the 19th and 29th. 

Wind—kE., 24°N. 


The population of the largest towns in Northumberland and 
Durham, with their respective death rates, for the second quarter 
of 1871, was as follows :— 


Annual uauel 
Estimated Death Rate per 1000 
Population| Persons to Deaths per 1000 aan SETS 
middle of | an acre. . from all rincipal 
1871*. classes, Pea 
diseases. 
Newcastle-on-Tyne ...... 128°677 | 24-1 1,040 32-4 93 
Sunderland ............... 98°797 | 29°9 7174 314 IP E7/ 
Gateshead ......... AS 226) oe 347 28°8 oe 
Tynemouth ... ..| 40°800 we 244 23°9 
South Shields 75°390 iG 586 311 ane 
Total of 17 large Towns a Be 24-4 5°9 


Smallpox was very prevalent during this quarter, not only in 
Northumberland and Durham, but elsewhere. In London the 
death rate from this cause was 4:0 persons per 1000, 1°5 in Lan- 
cashire, 4°3 in Durham, 2:9 in Northumberland ; Liverpool 6, 
Neweastle-on-Tyne 7, and Sunderland 9 per 1000. In South 
Shields the number who died from this disease was 148, and in 
Gateshead 67. 


Sonar Hatos were seen at Wallington on the 11th and 29th ; 
at Sunderland on the 8rd, 4th, 6th, 14th, 19th, 29th, and 80th. 
Lunar Hatos were seen at Sunderland on the Ist. THunpEr- 
storms occurred at Wallington on the 18th; at Allenheads on 
the 17th; at Meldon on the 18th; at Cresswell on the 18th; at 
Whitley on the 30th; at North Shields on the 18th and 80th; 

* The figures in this column are the unrevised mumbers enumerated at the census in 


April, 1871, raised to the middle of the year by adding one-fortieth of the rate of increase 
which prevailed between 1861 and 1871. 
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at Darlington on the 18th and 80th; at Acklam, near Middles- 
bro’, on the 18th and 20th. LicutTnine was seen, but THUNDER 
was not heard, at Acklam on the 15th and 19th. THunpErR was 
heard, but Liaurnine was not seen, at Allenheads on the 18th 
and 25th; at Meldon on the 19th; at Cresswell on the 12th and 
19th; at North Shields on the 17th, 19th, and 28th; at Bywell 
on the 19th. Harm fell at Saughtree on the 25th; at Darlington 
on the 16th. Avrora Borgauis was seen at North Sunderland 
on the 4th. 


July.— 
‘* Rainbow to windward, foul fall the day ; 
Rainbow to leeward, damp runs away.” 
—Old Nautical Saw. 


Greenwich.—The cold weather which had been generally pre- 
valent throughout the preceding quarter continued, with the 
slight exception of the few days, July 14th to 21st, till August 
the 5th. 

The mean temperature of July was 61:7°, being 0-1° higher 
than the average of 100 years, but lower than the corresponding 
values in 1870, 1869, and 1868. 

The mean high day temperatures of July were lower than the 
average. The mean low night temperatures were above the 
average. The daily range of temperature was less than the 
average by 2°5°. 

The changes of atmospheric pressure were small but frequent, 
the tendency being higher in the middle than at the beginning 
and end of the month. The maximum, 80:06 inches occurred 
on the 16th, and the minimum, 29°24 inches on the 24th. The 
range was 0°82 inch. 

The fall of rain was 0°7 inch in defect. 


North Sunderland.—Damp, wet month. Prevailing winds 
W. and 8.W. 


Wallington.—The weather was fine and warm. Brilliant sun- 
shine and frequent showers of rain made the crops both in field 
and garden advance very rapidly. 
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The lowest temperature was 38°5°, the only day during the 
month when it fell below 41°. The highest temperature was 


75° on the 14th. The maximum temperature was never below - 


60°. The mean minimum for the month was 46°5°, the mean 
maximum 65°5°. 
Rain fell on twenty-five days. 


Meldon, near Morpeth.—A remarkable month from the absence 
of sunshine, and rain on almost every day. Rain fell on twenty- 
four days, either more or less, to the amount of 2°90 inches. 
The 14th was the warmest day of this month—minimum tem- 
perature 59°, maximum 79°. 

As the weather was dull and moist the turnips grew rapidly, 
and pastures were exceedingly good. From the crops of hay 
being large and the weather unsuitable, hay-making was a 
tedious operation, but on the whole the hay was got in good 
condition. 


Wylam.—Fine, with occasional rain and thunder. 
Barometer—Mean height at 8 a.m., 29-701; highest, 30-019 
on the 16th; lowest, 29:148 on the 25th. 


Thermometer—Mean of maximum ............... 68°51° 
Mean of minimum ............... 50:07° 
Dittenemee: erauntesce sac. teens es 18-44° 
Mean for month ( mae ee) == 59202 
Mean of sixteen years ......... 59°28° 
BERGE SHO TS Tila, wsconticnectraceaee 00:01° 


Highest reading, 75° on the 15th and 17th; lowest,48° on the 
30th. 

Mean of wet bulb at 8 a.m., 55°48°; of dry bulb, 59-94°; dif- 
ference, 4°51°. 

Fall—Rain, 2°85 inches; greatest fall, 0°50 inch on the 5th ; 
days of fall, twenty-one. 

River Tyne at Wylam Bridge.—Mean height, 1-9 feet; high- 
est, 8°5 feet on the 5th. 

Wind—W., 4° 8. 
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Sonar Hatos were seen at Wallington on the 4th and 30th ; 
at Sunderland on the 2nd, 5th, 14th, 18th, and 23rd. Lunar 
Hato was seen at Sunderland on the 27th. THUNDERSTORMS 
occurred at Saughtree on the Ist, 2nd, 5th, 23rd, and 30th; at 
North Sunderland on the Ist, 4th, 28rd, and 24th; at Rothbury 
on the 4th, 9th, 16th, and 29th ; at Wallington on the 1st, 8th, 
16th, 23rd, 24th, 25th, 26th, and 30th; at Allenheads on the 
4th, 10th, and 380th ; at Cresswell on the Ist, 4th, 5th, 7th, 8th, 
9th, 10th, 14th, 17th, 26th, and 29th; at Bywell on the 1st, 
Ath, 10th, and 30th; at Whitley on the 1st, 5th, 8th, 14th, and 
23rd; at North Shields on the Ist, 10th, 14th, 23rd, 26th, 
and 29th; at Sunderland on the Ist, 5th, 8th, 10th, 14th, 23rd, 
28th, and 30th; at Darlington on the 1st, 6th, 8th, 14th, 28rd, 
28th, 29th, and 30th; at Gainford on the Ist, 3rd, 5th, 8th, 
10th, 14th, 23rd, 29th, and 80th; at Seaham on the 5th; at 
Greta Bridge on the 1st and 14th; at Acklam, near Middlesbro’, 
on the Ist, 4th, 8th, 14th, 16th, 23rd, 26th, and 27th. Har 
fell at Meldon on the 5th, 10th, 28rd, 26th, and 30th; at Cress- 
well on the 5th; at North Shields on the 28rd; at Sunderland 
on the 5th and 23rd; at Seaham on the 5th; at Acklam on 
the 5th. 


August.— 
* At St. Bartholomew 
There comes cold dew.”— Old Proverb. 


Greenwich.—The mean temperature of August was 64:8°, 
being 4° higher than the average of 100 years ; and in the period, 
1771-1870, the only instances in which the corresponding values 
have been the same as, or in excess of, this value, are 1780, 
65°7°; 1802, 64°8°; 1842, 65-4°; and 1857, 65-8° 

The mean high day and low night temperatures of August 
were higher than the average. The daily range of temperature 
was greater than the average by 4°7°. 

The oscillations of the barometer in August were larger than 
in July, the principal movements being an increase to 30:02 
inches on the 10th, a decrease to 29:26 inches on the 18th, an 
increase to 29°80 inches on the 21st, a decrease to 29°56 inches 
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on the 24th, an increase to 30°31 inches on the 28th, and a 
decrease to 29°82 inches on the 30th. The range was 1:05 
inches. 

The fall of rain was 1°5 inches in defect. 


North Sunderland.—A fine, hot month. Harvest began about 
the 20th, and corn was generally cut by the end of the month, 


Wallington.—August was a continuance of hot and fine wea- 
ther similar to last month, but the temperature was hotter and the 
air dryer. No rain fell from July the 30th to August the 16th; 
after that light showers fell on ten days, except on the 20th, when 
there was a heavy fall of nearly one inch, accompanied with a 
thunderstorm, which was favourable to the growth of all kinds of 
crops. Corn progressed wonderfully, and at the end of the month 
harvest was progressing well in nearly every county, and was 
earlier than could have been expected considering the lateness of 
the spring, but July and August fully made up for the lateness. 

The highest maximum temperatures and hottest days of the 
year were 855° on the 9th, and 81° on the 10th. The lowest 
minimum 35°8° on the 22nd. The maximum mean for the month 
69-5°, the minimum mean 46°. The temperature on twelve days 
was between 70° and 80°, and on fifteen days between 60° 
and 70°. 


Meldon, near Morpeth.—From the close of July to August 
the 16th the weather was very favourable for the making of hay, 
as there was not any rainfall during that time. From the 1st 
of the month to the 6th the maximum temperature varied from 
68° to 75°, but on the 7th there was a great change, the maxi- 
mum temperature reaching to 84°, and the range was from 79° 
to 86° up to the 13th. The 10th was the warmest day of the 
year, when the thermometer reached 86°. On the 24th, 25th, 
and 26th, the weather was dull and the temperature low, and 
very violent gales of wind prevailed during that period, more 
especially on the 24th and 26th, when a great quantity of corn 
in this neighbourhood was shaken out. The minimum tempera- 
ture on the 22nd was 37°. 

B2 
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Wylam.—A very fine month; very warm from 8th to 12th. 
A good deal of thunder and lightning all over England, and 
several deaths from lightning. 

Barometer—Mean height at 8 a.m., 29°923; highest, 30°431 
on the 28th; lowest, 29-168 on the 25th. 


Thermometer—Mean of maximum ............... 71:90° 
Mean of minimum ...... ........ 49°81° 
IDMIETRETNC@®  shosooocosoooveconaconae 


2209° 
Mean for ara (SS = 60:85° 
Mean for sixteen years ......... 57°74° 


Ioxroersret ont AUST Sonicdacenoocoucooc 3°11° 


Highest reading, 84° on the 11th; lowest, 38° on the 22nd. 

Mean of wet bulb at 8 a.u., 54°22°; of dry bulb, 57°81°; dif- 
ference, 3°59°. 

Fall—Rain, 0°87 inch; greatest fall, 0-44 inch on the 21st; 
days of fall, eight. 

River Tyne at Wylam Bridge—Mean height, 1:64 feet; high- 
est, 3°7 feet on the 21st. 

Wind—W., 28° 8. 


Sonar Hatos were seen at Sunderland on the 28rd, 27th, and 
dist. Lunar Hatos were seen at North Sunderland on the 27th; 
at Sunderland on the 27th. THUNDER was heard, but LigHtnine 
was not seen, at Rothbury on the 16th; at Allenheads on the 
Ist and 9th; at Wallington on the 20th; at Bywell on the 16th, 
23rd, and 29th; at North Shields on the 2nd, 8th, and 24th. 
LIGHTNING was seen, but THUNDER was not heard, at Acklam, near 
Middlesbro’, on the 18th. THunpERSToRMs occurred at Allenheads 
on the 18th; at Darlington on the 18th; at Gainford on the 
18th; at Acklam on the 18th. Aurorm BorEaLEs were seen at 
Wallington on the 21st; at North Shields on the 24th; at Whitley 
on the 23rd, 24th, and 25th; at Sunderland on the 21st, 28rd, 
24th, and 25th; at Durham on the 21st and 24th. 
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September.— 


“¢St. Michael’s rain does not stay long in the sky.” 
—French Proverb. 


Greenwich.—The mean temperature of September was 57°4°, 
being 09° higher than the average of 100 years, and higher than 
in 1870 by 1:°7°. 

The mean high day temperatures of September were lower, 
and the mean low night temperatures were higher than the 
average. 

The daily ranges of temperature were less than the average 
by 1-22; 

The mean daily readings of the barometer were generally 
below the average from the 1st to the 11th and from the 20th 
to the end of the month, the means for the remaining days being 
in excess. The minimum reading for the month was 28°85 inches 
on the 27th, the highest reading was 30°12 on the 14th, and the 
range 1-27 inches. 

The fall of rain was 1:7 inches in excess. 

The mean temperature of the air in the three months ending 
August was 60°4°, being 0-2° higher than the average of 100 
years. 

The population of the largest towns in Northumberland and 
Durham, with their respective death rates, for the third quarter 
of 1871, were as follows :— 


Annual 
Death Rate 
é : Annual 
Estimated] Persons to to 1000 Death Rate 


Population} an Acre. Deaths. living oe to 1000 
7 principe ake 

zymotic | LEVINE. 

diseases. 
Neweastle-on-Tyne...... 128677} 24:1 1,208 15°3 387-7 
Sunderland ............... 98°797} 29:9 1,132 26°4 46:0 
South Shields ............ 75°390 be 610 et 32°4 
Gateshead). <-..---c0-+--2+c 48°226 ee 455 sis 477 
Tynemouth .............+. 40-800 sie 305 oe 29°9 


The highest death rates in the seventeen largest English towns 
during the quarter ending September 380th were as follows :— 
Manchester, 34; Salford, 35; Neweastle-upon-Tyne, 38 ; 
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Sunderland, 46. Diarrhea was more or less fatal in each of the 
towns, and smallpox showed especial fatality in Newcastle and 
Sunderland, while it was also prevalent in London, Liverpool, 
Manchester, and Salford. 


North Sunderland.—In the early part of the month the wea- 
ther was good for harvest work, but the latter part was wet and 
cold. 


Wallington.—The rainfall this month was excessive ; upwards 
of 5 inches fell. This was very unfavourable for harvest work. 
Indeed only some ten days (11th to 21st) could be said to be 
suitable for getting the corn in. 

From September the 22nd to October the 6th heavy showers 
of rain fell every day. The highest temperature recorded was 
70° on the 11th, the lowest 31° on the 29th. 

The mean maximum for the month was 59:1°, the mean mini- 
mum 41°1°. 


Lunar rainbow seen on the 28th. 


Meldon, near Morpeth.—This has been a very wet month. 
From the 19th to the end of it rain fell on every day except the 
21st. The 24th and 27th were excessively wet days; 1:21 and 
1:01 inches of rain fell respectively. 

With the long continuance of wet weather the harvest work 
has been very much retarded, and a great quantity of corn 
remained in the fields and was much damaged. 


Wylam.—aA fine month, the temperature falling with singu- 
lar regularity from a mean of 68° at the beginning to about 45° 
at the end of the month. 

Barometer—Mean height at 8 a.m., 29°892; highest, 30°392 
on the 14th; lowest. 29:244 on the 28th. 

Thermometer—Mean of maximum ............... 62°08° 
Mean of minimum ............:.. 44°38° 


IDMIETASTNVEE gh oooncoceconohansansenr We FO: 
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Mean for month (22see) == Horse 
Mean for sixteen years ......... 54°75° 


Deficiency of 1871 ...... Cee ony 


Highest reading, 75° on the 2nd and 3rd; lowest, 35° on the 
- 29th. 

Mean of wet bulb at 8 a.m., 48°28°; of dry bulb, 50:48°; dif- 
ference, 2°20°. 

Fall—Rain, 5°28 inches; greatest fall, 1°56 inches on the 
25th; days of fall, thirteen. 
River Tyne at Wylam Bridge—Mean height, 2:06 feet; high- 
est, 7 feet on the 28th. 
Wind—N., 24° E. 


Whitley.—On September the 4th, 1871, about 11 p.m., a fine 
_ Lunar Rainbow of considerable permanence was seen. The are 
was complete and very clearly defined. 

On September the 5th a very vivid meteor was seen about 
9.45 p.m., which emerged near Polaris and passed close by Dubhe. 
It was visible about two and a half seconds, and left a trail of 
brilliant violet which faded into faint bluish white. 


Sonar Hatos were seen at Wallington on the 26th; at Sun- 
derland on the 2nd, 6th, 8th, 9th, 10th, 28rd, and 29th. Lunar 
Hatos were seen at Wallington on the 26th and 30th; at Sun- 
derland on the 2nd, 25th, 26th, and 30th. Licutnine was seen, 
but Taunper was not heard, at Wallington on the 38rd, 7th, 21st, 
and 80th; at Rothbury on the 18th; at Whitley on the 9th; 
at Sunderland on the 21st and 22nd; at Acklam on the 9th. 
THUNDER was heard, but Licurnine was not seen, at Wallington 
on the 20th and 21st; at Acklam on the 6th. THuNDERSTORMS 
occurred at Sunderland on the 7th; at North Shields on the 6th. 
Hart fell at Sunderland on the 30th; at Darlington on the 8th; 
at Acklam on the 30th. 
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October.— 
“When Cheviot ye see put on his cap, 
Of rain ye’ll have a wee bit drap.” 
—Old Proverb. 


Greenwich.—Till the 16th of October the temperature was 
constantly below the average. This was followed by five warm 
days, then by six cold, and the month closed with a second 
period of five days of warm weather. Upon the whole month 
the temperature was nearly a degree below the average as found 
- from the previous thirty Ootobers. 

The mean temperature of October was 49°4°, being 0:2° lower 
than the average of 100 years, 0°4° lower than the corresponding 
value of 1870, but higher than in 1869, 1868, and 1867, when 
48-9°, 47-9°, and 48-7° were recorded. 

The mean high day temperatures of October were higher, and 
the mean low night temperatures were lower than the average. 

On the 1st of October the reading of the barometer, at a 
height of 159 feet above the sea level, was 28°9 inches. An 
increase then set in and lasted till the 18th, when the maximum, 
30°3 inches, for the month was reached. A decrease in the 
reading till the 19th was then registered, the value at 9 p.m. of 
that day being 25°5 inches. Another high wave then ensued 
reaching its maximum, 80°18 inches, on the 25th, followed by 
decreasing readings till the 29th. 

The range was 1°4 inches. 

The rainfall was 1:4 inches in defect. 


North Sunderland.—Dull, damp month. Great want of sun. 
Much mist and fog, and very light winds. 


Wallington.—The long continued wet weather of this and last 
month has caused great delay in the harvest work. Corn was 
much injured by the wet. The only favourable days for harvest 
work were the 7th-13th. It was close on the end of the month 
before all was stacked. 

Rain fell on eighteen days. 

Highest temperature recorded, 60° on the 18th; lowest, 23° 
on the 10th. 
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Mean minimum for month, 37°6°, mean maximum, 52°7°. 

Meldon, near Morpeth.—Rain fell every day from the 1st to 
the 6th; the weather from the 6th to the 14th was fine. By 
the middle of the month the corn was all carried and stacked. 
On the 10th and 11th there were 8° and 7° of frost respectively. 


Wylam.—Fine calm month ; temperature pretty even. 
Barometer—Mean height at 8 a.m., 29-819; highest, 80:406 
on the 10th; lowest, 29°129 on the 2nd. 


Thermometer—Mean of maximum ............06 56°45° 
Mean of minimum ..............- 39°19° 
ADUeLEMCe ne newacaeNa sacs setae E202 
Mean for month (ees) = 47-82° 
Mean of sixteen years ......... 48-02° 
Deticrency, of NSW cscs: ose seems 0-20° 


Highest reading, 66° on the 19th; lowest, 26° on the 10th. 

Mean of wet bulb, 43°10°; of dry bulb, 44:90°; difference, 
1°80°. 

Fall—Rain, 2°78 inches; greatest fall, 0°84 inch on the 
20th; days of fall, fifteen. 

River Tyne at Wylam Bridge—Mean height, 3-08 feet ; high- 
est, 7°5 feet on the 19th. 

Wind—W., 10° S. 


Sonar Hatos were seen at Sunderland on the 9th, 10th, 25th, 
and 27th. Lunar Hatos were seen at Wallington on the 25th, 
26th, and 29th; at Sunderland on the Ist, 26th, and 28th; at 
Durham on the 26th. Ligurnine was seen, but THUNDER was 
not heard, at Saughtree on the 4th; at Allenheads on the 4th ; 
at Wallington .on the 4th; at North Shields on the 2nd; at 
Acklam on the 4th. THunpER was heard, but Ligutnine was 
not seen, at Wallington on the 8th; at Allenheads on the 8th; 
at Cresswell on the 19th; at North Shields on the 8th. Tuun- 
DERSTORMS occurred at Whitley on the 8th; at Sunderland on 
the 8th; at Acklam on the 8th. Avrorm BorEALEs were seen 
at Cresswell on the 8rd; at Durham on the 4th; at Rothbury on. 
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the 13th; at Sunderland on the 17th. Har fell at Sunderland 
on the 8th; at Acklam on the 8th. 


November.— 


‘‘Tf the wind be in the south-west at Martinmas, it will keep there till 
after Candlemas.”—Midland Counties Proverb. 


Greenwich.—On the 2nd of November a period of cold wea- 
ther. set in of unprecedented length, continuing throughout the 
whole month. The mean temperature of the month was 87:°6°, 
being 43° below the average of 100 years, 54° below the mean 
temperature of the fifty years ending 1863, and 63° below the ~ 
average of the last thirty Novembers. 

Since the year 1771 the following are the instances of Novem- 
bers: with mean temperatures below 40°:— 


Leena 39-2° SO Ae ee 39-5° 
T1OPMa la os noose 39-2° TI ae eee 38:92 
T7SO Slee 39-5° TSIG a tere 39-3° 
CQ y. ae: 34:72 1B9GK ae ee 39-9° 
LPOG ee oe. 36:7° NEW) cencpnenos: 39-3° 
i AGH Ae Sona nee 39-6° USble cuter ae 37-9° 
AG SQ eee 88°7° LOC s ee ee 39-6° 
ASW beeen ey, 39-9° 1862.0 ee 39°8° 
SOT ee: 38-7° 


So that in two instances only, viz., in the years 1782 and 
1786 has the mean temperature been lower than 387°6° since 
the year 1771, and since the year 1786 (85 years), there has 
not been any instance of such a cold November. 

The mean temperature of October and November, taken toge- 
ther, was 48°5°, and we must travel back to 1829 for a mean 
temperature for these two months of so low a value, when it was 
43°4°. In the year 1818 it was 43°7°, and in 1808, 43:69, and 
there were no other instances in the century of similar tempera- 
ture. 

The mean high day temperatures and the mean low night 
temperatures of November were lower than the average. 

The range of temperature was less than the average. The 
rainfall was 1:8 inches in defect. 
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During November, few movements of the barometric column of 
any magnitude were experienced, the principal being a steady fall 
from 29:97 inches on the 5th to 29°30 inches on the 8th, followed 
by arise of 36-2 inches on the 138th. During the remainder of 


the month the variations were of small amount. The range of 


reading was 0-99 inch. 
North Sunderland.—An exceedingly cold, raw, ungenial month. 


Wallington.—A cold, dull, and frosty month. The minimum 
temperature was 19° and 17° on the 18th and 19th; the maxi- 
mum, 47°8° on the 2nd. The maximum mean for the month was 
40°3° ; the minimum mean, 30°4°; the mean of the two preced- 
ing, 35°3°. The first fall of snow and sleet was on the 10th, to 
nearly the amount of one-fourth of an inch. 

During the month rain, sleet, snow, and hail fell on twenty 
days, but only to 24 inches. On the morning of the 13th, be- 
tween 8 and 9 a.m., a Solar Halo was observed at a considerable 
distance from the sun, and three mock suns in the centre of the 
ring—one on each side and one above the sun. 


Meldon, near Morpeth.—This has been a very changeable 
month, with frost almost every night, or the thermometer near 
the freezing point. On the 13th and 19th there were 13° and 
14° of frost respectively. 

Owing to the weather being so showery it has been difficult 
for the farmers to get their turnips off the strong lands. 


Wylam.—A very cold, raw month; not much wind, and that 
chiefly from N.W. and N.E. 

Barometer—Mean height at 8 a.m., 29°938; highest, 80-323 
on the 19th ; lowest, 29:871 on the 14th. 


Thermometer—Mean of maximum ............... 45-40° 
Mean of minimum ............... 31:90° 
DitferenceN eee eee 13-50° 
Mean for month (dieser = 88°65° 
Mean of sixteen years ......... 40.86° 


Deficiency of UST oe ca a-ecaen 2°21° 


¢ 
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Highest reading, 61° on the 1st; lowest, 19° on the 19th. 

Mean of wet bulb, 34°15°; of dry bulb, 35°83°; difference, 
a-68e: 

Fall—Rain, 2°11 inches; greatest fall, 0°42 inch on the 26th; 
days of fall, sixteen. 

River Tyne at Wylam Bridge—Mean height, 2-4 feet; high- 
est, 4°5 feet on the 15th. 

Wind—N., 18° W. 


Seaham Harbour.—The lowest barometrical pressure recorded 
was 29°32 on the 8th, and the highest 30°24 on the 19th; on the 
20th, 21st, and 22nd it fell 0°50, and rose again to the same 
level between 9 a.m. and 6 p.m. each day. The lowest tempera- 
ture recorded was 28° on the 18th, and the highest 52° on the 
6th—generally a very cold month. 

On the evening of the 2nd, at 7.30 p.m., a brilliant Aurora was 
seen; on the 4th, at 8.20 a.m., a Solar Rainbow was seen; on 
the 9th, after a very fine, clear day, a splendid double Auroral 
arch was seen, one stretcting from N.E. to N.W. and the other 
from N.E.to §8.W. After this four days of sharp frost. On the 
16th a light covering of snow at night; the 30th very stormy 
and a very high sea. 


Sonar Hatos were seen at Wallington on the 18th; at Sun- 
derland on the 10th and 13th. Lunar Hatos were seen at 
Wallington on the Ist, 4th, 19th, 25rd, 27th, 28th, and 29th ; 
at Allenheads on the 28rd ; at Sunderland on the 23rd. Licur- 
NING was seen, but THunpER was not heard, at Saughtree on the 
8th; at Wallington on the 10th. Harn fell at North Sunderland 
on the 80th; at Wallington on the 29th; at Cresswell on the 
27th; at Meldon on the 27th and 29th ; at Acklam on the 8th. 
Snow fell at Saughtree on the 8th, 16th, 21st, 29th, and 30th ; 
at North Sunderland on the 29th and 30th; at Wallington on 
the 10th, 21st, 22nd, and 80th; at Cresswell on the 10th, 17th, 
20th, 21st, 22nd, and 28rd; at Meldon on the 10th, 16th, 21st, 
22nd, and 29th; at Whitley on the 18th, 28th, and 30th; at 
Sunderland on the 16th ; at Greta Bridge on the 17th; at Acklam 
on the 8th. Aurorm Borrauzs were seen at North Sunderland 
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on the 9th; at Wallington on the 9th; at Cresswell on the 9th 
and 13th; at Whitley on the 6th and 9th; at Sunderland on the 
2nd and 9th: at Gainford on the 9th and 10th; at Greta Bridge 
on the 9th and 10th; at Acklam on the 16th. 


December.— 


“¢Thunder in December presages fine weather.” 
—Old Saying. 


Greenwich.—The mean temperature of December was 38°3°, 
being 0:8° below the average of 100 years, and 4°7° higher than 
in 1870. The cold which marked the end of November con- 
tinued till December the 12th. From the 1st to the 12th the 
average deficiency of mean daily temperature was 94°. The 
difference from the average on the 7th, 8th, and 9th of December 
was more than 14°; on the 8th it was as large as 19°3°, the 
mean temperature of the day being 186°. The following table 
gives the lowest readings at various places on those days :— 


MINIMUM TEMPERATURE ON THE 


7th. 8th. 9th. 
Guernsey, (e-usemscrsusessteess 34:0° 30°5° 25°5° 
IEVElStOMoke nectenecoeeaueee nee 27:0° 28°0° 29°0° 
Bio tone pesetenecsotesseesere 28°4° 22°0° 21-0° 
Tilbury (Essex)...........0008 16:0° 19°5° 29:2° 
arb vase cet Ouse seitaaeeeeces 22°2° 20°8° 2a10> 
Greenwich .......-...sseseseees 26°0° 18°6° Piles 
Heamin fone eee ede-ceaece 28°5° 23°0° 22°3° 
INIGHIELN coocnnedadbdosaccnosbede 24-0° 9:0° 13:0° 
Olin aimee sesatseessesenscect 27°2° 76° 16°4° 
AVEE POO! verte neds e)-e nc ess 31°6° 229° 25°0° 
Malian Sac sist ccocven set 26°0° 16-0° 25-0° 
INNGHNOGACRocanosoococooscaueada LAE Ole 28°8° 
@arlislemeemcrcnccacchasicosees 26°8° Siti 33°5° 
Bijwiellllgaesteeapincis sk snacoceiese 31°0° 30°0° 33°0° 
North Shields.................- 30°0° 25°0° 202 


It will be remarked that the cold was most severe in Norfolk 
(Holkham and Norwich). The temperatures were not particu- 
larly low at Guernsey, in Cornwall, and Northumberland. The 
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cold was generally severely felt at a little distance from the 
South Coast and throughout the Midland Counties, but not ex- 
tending to the far north. 

The quarter has been remarkable for the longest continuance 
of low temperatures in November and the first half of December 
in this century. 

The rainfall was 0°8 inch in defect. 

From the Ist to the 18th high readings of the barometer were 
recorded; the daily means, without exception, being in excess of 
the average; but on the 18th a fall set in which reached its 
minimnm, 29°2 inches on the 20th. Increasing readings were 
then registered till 9 p.m. on the 23rd, the value then being 30 
inches. Another decrease was then experienced, arriving at its 
minimum, 29-2 inches on the 28th. This was again followed by 
‘an increase till the end of the month, when the reading was 
30°0 inches. 

The range of readings was 1-1 inch. 


North Sunderland.—A cold, dull, variable month. 


Wallington.— The weather this month was very cold and 
stormy from the Ist to the 24th. Snow, rain, or sleet fell on 
twenty-three days. Frost was registered on twenty days. 

Lowest temperature recorded, 19° on the 28rd; highest tem- 
perature, 46° on the 18th; mean temperature for month, 34:7’. 

There was a very violent gale of wind on the 18th. 


Meldon, near Morpeth.—From the Ist to the 12th frost was 
registered on every night, and snow was on the ground to the 
depth of 8 inches. The severest frost was on the 5th, when the 
minimum thermometer fell to 15°. 

On the 18th a strong gale of wind prevailed, which uprooted 
large trees and divested others of their large branches. On 
seventeen days either rain, sleet, or snow fell. 


Wylam.—A fine month, with a good deal of wind ; the baro- 
meter very steady till the 16th, at about 30°200; then falling, 


REY. R. F. WHEELER, M.A., AND DR. HOOPPELL. ‘A477 


and more unsteady, till the end of the month. The thermome- 
‘ter rather rising from the beginning to the end of the month. 

Barometer—Mean height at 3 a.m., 29°883; highest, 30°405 
on the 8th; lowest, 29-117 on the 28th. 


Thermometer—Mean of maximum ..............5 44-81° 
Mean of minimum ............... 82°58° 
DitterenCer nee eee eee 12-23° 
Mean for month (ue nin) == aletosy 
Mean of sixteen years ......... 39°47° 
Wefievency/ of NS(e ns... case 0-78° 


Highest reading, 58° on the 19th ; lowest, 22° on the 5th. 
Mean of wet bulb at 8 a.m., 35°84°; of dry bulb, 37°82°; dif- 
ference, 1:98". 


Fall—Rain, 1-14 inches, snow (melted), 0°36 inch, = 1:50. 


inch ; greatest fall, 0°34 inch on the 28rd ; days of fall, thirteen. 
River Tyne at Wylam Bridge—Mean height, 3°75 feet; high- 
est, 8°5 feet on the 1ith. 
Wind—W., 22°5° N. 


Seaham Harbour.—The lowest reading of the barometer was 
29°12 inches on the 28th; the highest 30°35 inches on the 138th. 
Heavy showers of snow fell on the 3rd. December on the whole 
was a milder month than November. There was a violent gale 
of wind on the 18th. The prevailing winds were 8. and 8.W. 


Sunderland.—On the 8rd, about 9.40 p.m., while it was snow- 
ing, a brilliant flash of lighting was seen, followed quickly by 
a very loud peal of thunder. Many persons who witnessed 
it described it as the brightest flash and loudest thunder they 
had ever witnessed. There is no reason to suppose that it was 
a meteor. 


Dinsdale, near Darlington.—The closing year has been on the 
whole a most ungenial one. Both vegetables and fruit suffered 
from want of sunshine. The fruit crop was both scarce and 
lacking in flavour. 
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Salmon were more plentiful than usual in the Tees, owing to 
frequent freshes in the river. The fish were thus tempted to 
leave the sea, and the fishermen had more than an average 
season. 

It was a grand season for young plantations, and seldom have 
the young trees made such rapid and healthy growth. 


Sonar Hatos were seen at Wallington on the 12th, 25th, and 
30th; at Sunderland on the 25th. Lunar Hatos were seen at 
Wallington on the 6th, 22nd, 24th, and 29th; at North Shields 
on the 28rd; at Sunderland on the 24th and 27th. THuNDER- 
storms occurred at Saughtree on the 20th; at North Sunderland 
on the 1st and 8rd; at Rothbury on the 4th; at North Shields 
on the 8rd; at Greta Bridge on the 4th and 20th. Snow fell 
at Wallington on the Ist, 3rd, 4th, 6th, 7th, 8th, 20th, and 
92nd; at Cresswell on the Ist-7th; at Meldon on the 2nd—4th, 
6th-8th, 20th, and 22nd; at Darlington on the 8rd, 4th, 20th, 
and 27th; at Acklam on the Ist and 4th. Avrorm BorratEs 
were seen at Wallington on the 9th; at Allenheads on the 9th ; 
at Sunderland on the 9th and 30th. Harn fell at Whitley on 
the 1st and 18th; at Acklam on the Ist. 


Smallpox continued very prevalent during the last quarter of 
1871. The Registrar General remarks that ‘‘The mining dis- 
tricts of the Northern Counties have been one of the most fatal 
smallpox fields since the outbreak of the epidemic; during the 
four quarters of 1871 the deaths from this cause were respec- 
tively 463, 1069, 1566, 1546, or 4644 for the whole year. The 
number showed a slight decline during the last quarter of the 
year in Durham, but the considerable decrease both in Sunder- 
land and Neweastle was more than balanced by a large increase 
in Auckland, Easington, and Tynemouth. 

It is well known that among the lower classes in Holland a 
very strong prejudice exists against vaccination. It may be 
useful to enquire what might be the result in London if preju- 
dice against vaccination should ever become as widely spread 
as in Holland. If the same death-rate from small pox had 
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prevailed in London during the last quarter of 1871 as existed 
in the Hague during January and February, the deaths would 
have been 38-828 instead of 2-400. 

Greenwich.—The population of the largest towns in Northum- 


berland and Durham, and their respective death rates, for the 
last quarter of 1871, were as follows :— 


Death Ra 
SEN Ee Death Rate 
Estimated | Persons to Deaths. Lee per 1000 
Population.| an Acre. 7 principal from 
zymotic all causes. 
diseases. 
Newcastle-on-Tyne...... 128°677 | 24-1 993 9.4 31:0 
Sunderland §...2.5......00 98°757 | 29:9 | 1,01 18°9 41°3 
South Shields ............ 75390 Se 646 zAd 34:3 
Gateshead ........c.seseeee. 48-296 ae 453 ee 37°6 
Tynemouth ............... 40-800 Ao 254 vis) 24:9 


WIND. 


The editors have to acknowledge the receipt of many valuable 
records of observations of the wind for the year 1871. As many 
as admitted of it they have analysed, and arranged in such a 
form, as to show at a glance, both the general anemometrical 
character of the climate of the North Eastern Counties, and 
the particular variations observable in different districts of them. 
It may, perhaps, be advisable for them to take the present op- 
portunity of saying that they have analysed, and arranged, in 
a similar way, the records they have received of temperature, 
humidity, and pressure. So that the general tables under 
these heads, together with the very copious returns of rainfall, 
exhibit a conspectus of the climate of the district more full and 
perfect than has hitherto been produced, and one which cannot 
fail to be both interesting and valuable, in a high degree, to all 
students of Meteorology. They hope that it may be possible in 


future years to make these general tables still more complete, by 


the kindness of the numerous correspondents of the Club sup- 
plying, im all cases where it is possible, those particulars which 
are needed for embodiment in them. 


SS rere nen ee 


i a ce caine in ee 
RELATIVE PREVALENCE, DIRECTION, AND AMOUNT OF WIND IN THE SEVERAL MONTHS OF 1871. ; 


JANUARY. FEBRUARY. MARCH. APRIL. MAY, JUNE. 
STATIONS. N. 4E.-E, | E.48,-S. |S. 4 W.-W.|W. 3 N.-NN. 4 E.-E.| B.4S.-S. |S. } W.-W.|W. 3} N.-NJN. 3 E.E.| B.35S.-S. |S. 4 W.-W./W. 4 N.-NIN. 4 EE. | E. 4S.-S. |S. 3 W.-W.|W. 3 N-NJN. 2 5.-2.] 5. 3 S.-S. |S. 2 W.-W. Ww. 4N-NJN. 3 E-E.| E. 3 5.-S. |S. 4 W.-W./W. § N-N, STATIONS 
‘Days | Force} Days| Force Days|Force| Days Force} Days|Force Days|Force} Days| Force] Days|Force} Days|Force, Days| Force] Days|Force| Days|Force} Days Force} DayslF orce Days Force Days|Force} Days|Force Days|Force! Dayulneree Days|Force} Days|Force DagulRoiee Days|Force| Days|Fore 
North Sunderland......... 81 1:0] 12 1-6) 14 11:2] 212°0)°2)1:3| 8/26] 16/199] 2/)2:8) 38) 2:3) 111/16) 15}1:8| 2/20] 7/16) 10/12) 6108) 7 )/I1] 3) 1:0)° 618) 8 15]} 19/18} 6/11) S| 14} 21] 05) 14 | 2:0} North Sunderland. 
AUN WICK. .0..sseeseeeeeeeeeee 3/06] 8|/o9/17|09| 3/12] 3/07] 5|1:2]17]14] 2/13] 2/09] 41/09] 18]15] 5/10] 8/06) 11}0'8) 4}11) 6/08/11 1}05) 7)0-7) 7 log] 3]1-:2111 106] 9106] £106] 3 10:9] Alnwick. 
TOA OEE? .osunsonvbocdnbese KO) |] an ‘So lieae i Moro IE IONE 5 7 fallecer, 6a lees OF Fee Gl cos St)|Were MMe Ss ieee | ae SW ecery, |) | abil Ones By tere halides |) 4 Paleo alas || — Dalene A) Mell sss Guiles Slices 9 |... | Rothbury. 
(Cressy clliincvsmrsrsscevere cea | ES Pies | ey oneal] COE ec | eee LON coo | IBF 00 Lf Neca || AE ono |) GPM ssa HUB oe Gales 9 Oya eeecnlcedalecco seco AWC N ras IP Ba |) Releerre MLSE seen |e |p <exnl tOMlieces Ion |tvee i Oressrrelle 
Wallin gtonty..c-sseseh-esss ‘Onl eae AS Voc |) DN core Bee AW coe. I 28 coco. IN BB}! |} caee (isl Merce lial Gerad laser sacts At IM ercrre|| MEW soa 4 | Ie Moos he BI! oe Oars (COM eit cre ay Wii ll cco, 1) alge TP aaeel ere Bal cece Nitsa feeeieal ae Yel Wie Wallington. 
Wii tle yore cssesascrncts ence 21/25| S8loaoligii6| 5/14] 3/1:7] 8/23] 14)24] 314-7] 3/15] 312:0] 20]}2:8] 3]28] 4/21) 11/14] 4)14) S)1S8] 7116) 5113) Bion) Gloelis |o4) 9/15] 0]... | 3 \13 Whitley. 
Cullercoats \-scaneee reer: Sale |) f8 | aleds)) id] | ELBA ATO te) SCENT a TIES pansy Ysa, oUt oh it als |f 1B} 9] vise) alfa) jf ator) | Mo) |) abet} y) YY) alee) 22) |) ato) 9 14} 8/25] 8}11] 6]13] 9]14] 11} 1:5] 12 | 08} 241:3) 5 | 1:5] Cullercoats. 
North Shields (1.) ...... 1/30] 6/1:3)17|14] 7)/114 3/17] G16] 16}14] 8 ]|18} 4/19] 3120) 19|16] 4/21] 6/13) 8/19] Si11T) 8) 1G) 11 }15] 5) 1-2) 3) 4-9) 11 | 1-6} 20 )1:7) 4)1:0) 8]1:2] 8 | 1:2] North Shields 1.) 
South Shields ............ 3/14] 6/1:6/17/1:3) 41/1:37 1/23] 7/20) 15/19) 3 )2:7] 4)11] 3/13] 19/19) 5/23) 917) 9117) 8/18) TI/L9) 14 )16) 8)16) 417-6) 5/91) 12 114) 8 11:3) 211:6) 8 | 2-4) South Shields. 
St@John’s, Weardale ...) 6... 8 | eagitol se | 6... | Wl... | St... | 1}. BP Bc | 4 cee |B co.) Gil cee Gl Gi] ner | UO! ee Tb oem 70 tees, e160 =e cn ee | TTT eee | eee een |e Fee John’s, Weardale. 
end Ontescenssaccresrsvenees alles Bilbceml LOU see alesis Dees Oe ase (ELGE| ws Di weer Delete Tel Sepellionli ese Saluees Giclees TEV cae |) AMO! so Gnlitere AE Woe an ee Si eee LOE eae LOO | cos BA wee Bol een | el en endony 
Seaham Hall............... 5/12] 6/1:8/18/11] 7/091 6/18] 6/20) 8/20] 8|21] 5/10] 7/16) 11 ]/18) 8 |1:59 11 }12) 3 )10) 5 | 14) 11/127 19) 14) 8 )17) 9)1-0) 719:0f 17 \1:9| 411:5| 2115] 6115} Seaham Hall. 
IS SER NNSA) padeigupecegodos bbe 6/17) 7/24/13 /1:8| 5/19) 2/10] 9/21) 12)25) 4/25] 4/23] 7/117] 10/24) 8/267 8|16] 6/18) 7)16) 4/16] 16 ]24) 6123) 619:0) 1/50) 15131) 4/135) 4/15) 8 |1:7] Seaham. 
Sedgefield ............+000+ 5/13) 5115/16 )12) 5)/120 4/13] 6/13] 16/18) 2 ]08] 4/16) 8)2:7) 22/1:7) 21/13] 7)12] 7)10) 12/12) £113) 7109) 10)10) 7) tn) 76h 11 1:5) 1/10) 5 | 12/13 | 1-6} Sedgefield. 
IN GSE conaqeagnncononconnen 4/13|) 9117114116] 41/18) 2/)2°0] 61]1:°9| 15 |2:2) 5.)/2°3] 212:0| 6/25] 14/24) 9/254 9)1:2) 5/21) 8)19) 8/238] 9/14) 4/18) 6 lie) 1911-91 7112) 6107) 4108) 18 | 2:31 Ackiam. 
Darlington ..........6-«.- OM tereal OM Meeem MUM rere eOS eran g) oll es i U2) cecal UB ce Hy (OV sven fl (Oeleanemllbemcnl is 0 Jal mecca aoe aceon) fal l-alliccenn Weal eecoelemieccom cena IN ce oo Si 7 ann aN re Reco EEN coc Pl haas |) thtiomn, 
(Ganon dieereercserernse se 5 2 9 14 5 11 8 1 PAN sea: |}, 112) 13 || ana || 7 2 Sy\\ veer LGA eeea wees Keb bal ears Pon 1l 1 3 15 |... | Gainford. 
AVCUAO' Cresescasunssssessens AUT) 7/17) 14 )14) 6] U4 p 8117) 7119) 14) 19) 4) 24) 4/17) 5/19) 16) 20) 7/207 9) 15) 7/15) Cyd) S| LEP il | 16) 5) 15) bie) 9) 2:2) 18 )1:8) 612) 4) 11] 71 1°7} Average. 
Leer ee reer eee 
JULY. AUGUST. SEPTEMBER. OCTOBER. NOVEMBER. DECEMBER. 
North Sunderland ...... 1105) 4/190) 21115) 65/13] 1/05) 11/170] 15 )/21) 4/16) 9/13] 7/14) 81/16] 6/1:3] 1/3:0) 17/13) 7/11] 6/08] 91229) 9}1-4) 71/13) 56/26) 41/1:°9) 8/1:0/ 17 11:6] 2|]265] North Sunderland. 
PAC lsavniessespeet es | 1/05) 8107) 23)1:0} 20°77} 1/05] 11/06] 18 |1:°2) O|...} 11 )0:7] 5/08] 8 |0:8| 5/08] 2/12] 7/10) 18 |09) 4/087 8/09) 5)1:0)11109) 6/12) 2107) 2/10) 21)14) 6 | 0:9} Alnwick. 
Rothbury ......... | Ol re eee eee PEM eeeenl ee Diiticces))) sll vo0n| 4 20 BI tape Pala eee Zo Gad Ht easel ea Sco BE Meas PB liceo MON coo] eI oes AY on |] 8 Semler rules: || (Dl .. [- Bice. | LF Rothbury. 
@rossywelll eascceessssceser 2 Tes cae eu: Ql eteutf, 22 2 20 1 (a erie Viet) Gan (era Vn Ja rf Sar (er | (CO Pe Va Cale eee ree PC erm Chia Wd il wn fl lw [lass He BRAS 4 WO Gen Po ta Cresswell. 
Wallington’ <.........5.... 2 PAN oor |) AO) accel]! 230 eoon 2 10 WE Repel]  Neaao |} OI} coe Gy doo |] ell Gree lft Bae Su lpese GW cas |e coo (Cia ies 7 || wee |) 4s | seer een eo |e Gin | eaten (eet OMe reer ellen [lence | lips Wallington. 
\ WAIN? canent osooo ap osoBone 1 |1:5) 10 |1°6| 16/18). 4 )15} 2/10] 9/14) 15 | 21) 4/383) 14/19] 5118) 9/19] 2/18} 4/38:0) 81/16) 15/14] 3/24) 2)1:0) 6/21) 1211-7) 9114) 4/40] 11|8:0) 16 | 2:0) 8 | 2:3) Whitley. 
Cullercoats ........+:.+++ 5107) 6104/15/03) 5)15] Of}... | 6113] 18 }1:6) 6/14] 10)1-4) 11/12] 5 j11) 4/11) 3 )1:8) 14)14] 7/09) 7TI\11) S115) 6/14) 8 ire) 8 )16) 8)1:8) 8 | 1:3] 12 )1:8) 8 | 1-4] Cullercoats. 
North Shields (1.) ...... 8/13) 2)1:0)17)1:4) 7/17] 8)13] 7/09] 16]14) 5|)21)10]1:8] 7114] 8)11) 5/16] 1/40] 9/19) 15 |} 12) 5/11] 9)2:2) 811-7) 10/12) 8121] 8/28) 81/10) 16}1:5) 8 | 1:9] North Shields (1.). 
St. John’s, Weardale ...) O|.../ 5]... |20]...)/ 6]..) 3]... 1 7 19} ef Dy ccf BD Ice] 6 sen FTG focce | 9 | coef Bill cee [LDS cee |) GB yp Sco] 12) Nee Zea arse Gees | | | Vm S| ete aT} eC) St. John’s, Weardale. 
Wend Onitecenvaneeeeecacccnes 1 Dy AV sec i283 Ae ewes ins <G:|caserltaoel slic sem| (eee | scaalleecs eee eel iteacsa litte |lere cecil recreates ia es 8 18 Pi ere ier eee cee Wess (era Mss |) caso} oie | too dleseeel | Bane econ Weeeee Geen ets Hendon. 
Seaham Hall............- 0 8/13) 22|11) 6/13} 2/08) 5 }11) 21 ]14] 2/10] 14/15) 8/10) 9]14] 4/1:8] 5/18] 10)16) 10/1-7) 6/12] 10/18) 3/20) 7\19) 10/1:8} 7)\9°0) 6/1-7) 18|1:7| 4 | 1:7) Seaham Hall. 
Sealrarniveseeecsea-aenevsemees Proelllecborltcco. || coc. | vie Pore | Bo] ee | 6 eee | UT | ce | 4 cee PUG | ce] LP eB i wee | Ue | ee) cee [eee To aee IP ace llcoen |e cae, ||) con || wees de (Gull) | Maron resn maria MCCA Te tna ioe rene og ee | T=) (ryan Ls OS AEN 
Sedgefield .......:s:sseeeee ‘ ‘1 5/16] 3/12) 8/12] 16/18] 3/17] 8}21) 8/17) 7/12] 7/24] 3/30) 7/22) 18)1-7) 3)2:3] 7/21) 5/24) 8118] 10)24] 2/20) 4/2:3] 16 | 2:4) 9 | 2-1] Sedgefield. 
PACA AINA e esc oiselsis este bsineisiv ele : : 8 4/)18) 38/08) 4)1°5) 22 }1:3}) 2)2:0) 14/21) 9/12) 3/08) 4/23) 5/09) 9118) 15 )17) 2/20) 8) 15) 4708) 7) oe i) o0) 7 )06) 11385) 17 17) 6 | 20 Acklam. 
Darlington xR ar con |) OT eae] be halleeeen bale} WO |... | O} oe P12 | oe | Dy cee PMA | cee | 2 [ieee 2 Pcs |) LO Pc Dace ee 6: ieee ee eee | eel ON ees tO irs gel posi SEON 
(@iinaON GL Goceconononostenes ns ate oo || Ol a 0 13 10 8 10 4 7 8 re ane ie 9 6 ex Gat ieee alee Fact | asco [ees cull ceoul li sais ie Gainford. 
(Kveraperescnccsss-s<taenue : : 4 Oia 2)09) SIZ) 17 |i7| 4119) 11 1:6) 6) Le) 711-8) 6 8} 38 2:5) 10) 1-7 | 14 | 14 16] 8/18] 6/19] 7/16] 9/19] 4/21] 4/1:9] 151-7] 8] 1:9] Average. 
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A glance at the general table of wind will show how it has 
been constructed. It exhibits the number of days the wind 
blew from each quadrant, in each month of the year, at each of 
a large number of stations; and, for many of the stations, it gives 
the average force with which it blew from each quadrant. The 
quadrants are headed N. 3 E.—E., E.348.—S., &e., to show 
that all winds between N. and E., including E. but excluding 
N., are reckoned in the first quadrant; all between E. and 5., 
including S. but excluding E., in the second quadrant; all be- 
tween S. and W., including W. but excluding 8., in the third 
quadrant; and all between W. and N., including N. but exclud- 
ing W., in the fourth quadrant. The headings of the columns 
indicate the mode of reckoning clearly, leaving nothing doubtful © 
or burdensome to the memory. 


The following are a few subsidiary tables, summarising, in a 
separate form, a portion of the results embodied in the general 
table. 


Average Duration and. Force of Wind from Different Quadrants, FOR 
WHOLE DistTRICT, in the several Months of 1871. 


N. 3 E-E.| E. 3 S.-S. |S. 4 W.-W.JW. 4 N.-N. 


MONTHS. SSS ee | SS 
Days|Force}j Days|Force} Days| Force} Days] Force 
ARTI NE oa eb oasonboacodesuooaseeaodse AU Ste) re |) ea || ae | ise] @ | Slee 
Helo uansyaeeacteas inseeetsceie tense veel 3B 117] 7/197 14/19] 4 | 2:4 
March Bee CUR SAHA eB arac Benen dose 4/17] 5/191 15 | 2:0] 7 | 2:0 
AN 52s ececieeetetentisiesis ese eulsteeee as QD Goa Gin laa ee ele 
IMIAY wie cieire <teareousmissineosescioneelices | L6) 5) 15) 5 | ib) 9) |) a2 
SUT G ytess cBaerocraecsaetecineuied iciemaes Wey Ay) HP MS AE ae |) 7 |} alo7 
LYS wiactiy secs seancsawengeaiscec casas s 2/11] 4 / 1:0) 20 |1°3) 5 | 15 
NIVEA GU hous ab pe np GooboadoGaapontosOB Ere 2079) 8 a2 7 1ST aie 
September. Jodaesosses ses aceeseecene 11 |16] 6/14] 7/13] 5/]1°8 
OCOD ERA oar re aoe ae eee 3 /2°5] 10 |171 14 )1:4] 4 1)1°6 
INovemiber tccsseteereneeecceneaeeee 8/18] 6/19} 7/16} 9 |1:9 
Mecemberst asvaecocseteeseaeecckoee ZO | OL || AE |) aise) |) ais |] ley |} 4 |] ies 


Wihole® Wear: e.esea.cerese eee 74. |1°7] 75 | 1°6 }188 | 1:5] 76 | 1°8 
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Relative Prevalence of Wind from Different Quadrants at the several 


Stations, IN WHOLE YEAR, 1871, given in days. 


STATIONS. 


NOCD IURY: taccacse<csgescureseasees 
Wresswelll evccicsescwccsssesecns 
WWalltino toner cesscosevesseseen ae 
Wihitile vas sautonestersncciiecessneness 
Cnllercodtserncctaccsgceessee sss 
INGA) tShoreliols: (IL) Senceoceneae 
St. John’s, Weardale ......... 
oelnaien 18 Bill cocpconéonesceceos 
Sed oeteldycrsanssdsasccscsesessece 
ENGI aimeen eae soaisies sw ernie siseisiels © 
ManlimGtomee se ssceesscesdsescsee 


Average for Whole District ... 


The slight discrepancies in the last line of this and of the pre- 
ceding table are caused, partly, by the rejection of fractions in 
calculating the figures given in table I., and, partly, by the dif- 
ference in the number of stations employed in the two cases. 


Estimated Force of Wind, FROM ALL QUADRANTS, at the Different 


111 


131 
166 
123 
133 
117 
140 
111 
148 
143 
128 
162 
146 
136 


137 


Stations, in the several Months of 1871. 


sales Ps gig S% 
|| i = |} gs S joe 
STATIONS. Snemmeet | |e Ce 8 | eee 
SIS/SIBI ele la|Plel/s/5) sigs 
Slelei(a/Sl/S5/5 1/4/12 1/014/Q lB 
PAllMiWiaGlke ee susececceens 0°9} 1:2] 1:2} 0°8] 0-6} 0-6] 0-9] 0:9] O°7] 0:9) 1-0} 1:2) 0-9 
ID WOH NENT, Geasonaopancede 0°7| 1:0} 1:0} 0°6| 0-6} 05] 0°6] 0:6] 0:5] 06) 0-7) 0:9] 0-7 
North Sunderland ...} 1-4] 2-1] 1:9] 1-2} 1-6] 1:5} 1-3] 1-6] 1:4] 1°3] 1:8] 1:6] 1°6 
Wihitley: cvssccvessssess 1°8} 2°5} 2°5} 1:6} 1:6} 1:9] 1°7| 2:0} 1°9] 1°7| 2°1| 2°4) 2:0 
Cullercoats ............ 1:6] 1°5} 1°5| 1:6} 1:6} 1-2) 0-6} 1:5) 1°2) 1-3) 1:5) 1:4) 1-4) 
North Shields (Usenet 1°4] 1°5] 1°6) 1°5) 1°4) 1:5) 1:4) 1°41 1-5) 1-4) 1°8) 1-6) 1°5 
Seaham Hall ......... 1°2} 2-0} 1°6} 1°6} 1°5} 1°7| 1-2] 1:3} 1°4) 1:6} 1:9] 1°8] 1°6 
Sedgefield ............ 1°2} 1:5} 1°7] 1-1} 1:1) 1-4) 1-6} 1°5] 1:8] 1°9) 2:1) 2:2) 1°5 
PACKET mastocctheces st: 1:6] 2:1} 2°4) 1°8) 1-7} 1°5| 1-4) 1°83) 1-2] 1-6) 1°8) 1-6) 1°7 
Average for Whole i 
WD Istrictrcrecte acces 1°5} 1°9} 1:9) 1°5} 1°5) 1°5) 1°3) 175] 1:5] 1°5] 1°9) 4-8) 1°6 


N. 3 E.—E.| E. $8.—S. |S. 3 W.—W.|W. 3 N.—N. 
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Tn this table the figures given for Alnwick and Durham are 
equivalent to the velocity in miles per hour at those stations 
printed on a later page. It is therefore the average force 
throughout the twenty-four hours of the day. At all the other 
stations the force given is the average force at the time of ob- 
servation, generally 9 or 10 a.m. The difference, as will be 
seen, is very striking. Alnwick and Durham are omitted in 
calculating the average given in the last line. In the general 
table the force of wind given for Alnwick is similarly the aver- 
age force throughout the twenty-four hours, and is omitted in 
the same way in calculating the average in the last line. 

The editors have been favoured with several interesting par- 
ticulars from different stations which it has not been possible to 
include in the general table. 

Among these is the following furnished by Mr. J. J. Plummer, 
of the Observatory, Durham. 


Relative Prevalence of Wind from Different Quarters, at Durham 
Observatory, 1871. 


zi Percentage of Average Percentage 

QUARTERS. Times noted. whole. of whole for 4 years. 
NOTE agecsessce ect sess 75 10°27 9°35 
North-East ............ 73 10:00 9°38 
IDEIRE, Gosaucodboocsods saeae 70 9°59 7°38 
South-East ............ 28 3°84 3°87 
Southeettecsestasssrece. 174 23°84 22°97 
South-West ............ 105 14°38 14:20 
AWIGS Ep iderehiacerestcenecins 122 16°71 18°79 
North-West ............ 70 9°59 10°79 
Gallm\s discovers sctenue vee 13 1-78 3°23 


The observations, on which the above is founded, were made 
twice every day throughout the year, or seven hundred and 
thirty times in all. 


Mr. Plummer has also forwarded a return of the mean velo- 
city of the wind per hour for each month of the year, which is 
combined in the annexed table with similar information kindly 
furnished to the Club from Alnwick Castle, 
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Mean Velocity of the Wind, in miles per hour, in the several Months of 
1871, at Alnwick Castle, and at Durham University. 


MONTHS. Alnwick. | Durham. MONTHS. Alnwick.| Durham. 


JERIPGREY cseeseoodeoe IORI) One ake | id tl lyecooccnse maccscuer 12°74 | 8:20 
Rebruary, -.....-0--- 17-25 | 18°67 | August ............ SZ 8°33 
Mianch teste .eacscoase 17:24 | 18°99 | September ......... 10°40 6°93 
April cca ectesesavee 10°83. | 8:57 | October ............ 13°00 | 8-08 
May Pec ccssansesnesas 9:05 | .8°36 | November ......... 13°93 | 10°46 
SUNG Pia cccseeen eee 7:83: |. “767 | December. ......... 16°94 | 12°02 
Mean for Whole Year............./ Alnwick, 12°92; Durham, 9°72. 


In the above the figures for Alnwick are obtained by taking 
the mean between the greatest and least velocities, attained by 
the wind each day, as the mean velocity of the wind for that day. 

Accidental errors crept into the return of the ‘‘ calculated aver- 
age velocity’’ of the wind at Alnwick in the Meteorological Re- 
port for last year. The numbers given are generally twice as 
great as they should have been. The following are the correct 
figures, and it is recommended that they should be altered in 
the report for 1870 with a pen. 


Calculated Average Velocity of the Wind, in miles per hour, at Alnwick, 
in the several Months of 1870. 


MONTHS. Velocity. MONTHS. Velocity. 
UETBIS? cosdddoooogonedeos 12°6 Siulivrecscactceotesctesttee ys 111 
Rebnmeygecsscceteeeoscs a> 16°4 J NTI fgsoncoenodceoo0s0046- 8:9 
March} natscanencpecesense 13°5 September ............+5 12°3 
JNjomll -ceaacoooeceosseoneded 16°2 Octobery ences vasessseec 15°3 
Mayencsas-cccestesessesest + 16:0 November ...........2++- 11°4 
JUNC rs aes csceseesseseeee sees IES December ..........0000 15-0 

Mean for Whole Year.................. 13°4. 


Similar errors occurred in the last three months of the preced- 
ing year, 1869. 

Mr. George Clayton Atkinson, of Wylam, has kindly furnished 
the percentage of wind from each quarter, and the mean direc- 
tion of the wind in each month, at Wylam. These interesting 
results are appended below. The percentage of wind from each 
quarter at Wylam may be compared with the percentage of wind 
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from each quarter at Durham given on a preceding page. The 
differences will be seen to be very striking. 


QUARTERS. Percentage. 
INTE, peereauadasspareemane 4°6 
North-East ............... 19°7 
BAS ber erctoer ehh ocicamecesan 82 
South-East ..........0.0.. 9°4 


QUARTERS. 
South. tesa ceecne 
South-West .....-...++- 
WICSE eoaceetete tees: aid 
North-West ............ 


Percentage of Wind from Different Quarters, at Wylam, in 1871. 


Percentage, 


Mean Direction of the Wind, at Wylam, in the several Months of 1871. 


HUOISU LETS Daetae MICE Direction § 
VaMMINENAY soosoaaasdocueaned Wie sb oSiy Ab eillyy Weseesemnsncseneetenes W. 4°S. 
February ....-.-.--.-.+0.. \We TUS? tS, || ZAMIGATISH, consnocsoana05o06e W. 23° S. 
Mearchiseccte.ieccabineese nt W. 23° S. | September............... N. 24° BE. 
pACritell iia errs ini voce cl 0) EZ INS | OGIO ETE Goamenicnoeconanson W. 10°8. 
Miaiy tunocccserienensesaneecs N. 12° B. | November............ .. N. 18° W, 
SUMO Pe ecelecicescerceeences EK. 24° N. | December ..............- W. 22°N, 


Mean for Whole Year.............0060 W. 20° N. 

The following table, contributed by Mr. T. W. Backhouse, of 
West Hendon House, Sunderland, gives the result of observa- 
tions made daily at frequent intervals. It will be seen from it 
that, as far as observed, the greatest proportion of rain fell with 


the wind from §8.E., at Hendon, in 1871, which, Mr. Backhouse 
remarks, is unusual. 


Duration, in hours, of Wind, from each Quarter, at Hendon, in 1871, 
with the amount of Rain which fell with each, and the Yearly Ratio 
of the same. 


QUARTERS. ele Fours) Raine Leary 
INOrtieecerccmcateeee Waciisieste niles ames 669 1°35 WZ 
INGOTS DANI IA | gdopaddooesbeadsbrtoousdaoseer 892 1:39 811 
1 DENG Rit enno cance ses Sb or DH TOs aaeeCHaoteeERee ee 686 Seis 43°0 
Somth-Wasteececccecouscncccmencdesec neces 922 5°10 48°5 
SOrmbh eee eis cholo hemersemer memes 917 1:91 87 
SouthWest. ccecccthacsccunce cose neccne 1497 1°88 5.1 
WIGS ae eA ee ES ascncedet Gane Ree Rage 1776 2°25 111 
IN ORTI= WiOSUE Jebus ce eeceeiietnecsensnactaes 546 1°34 21°5 
Wn Certain itoscsk Saaccsetcn cee ose cane 1855 4°71 | 80:4 
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30°8 |... | 21-5 | 432 

45:9 

SEPTEMBER. 

1,4| 46:5 | 80 | 16:0 | 53:8 
1 | 44:5 | 30 | 18:0 | 52:5 
1 | 415 |29,30] 20:0 | 51:5 
1 | 4075 | 29 | 18:0 | 506 
11 | 41:0 | 29 | 225 | 52°3 
11 | 39:8 | 27 | 21-9 | 50-1 
1 | 46:0 | 29 | 19°5 | 54:2 
1,2| 49:0 |? 19-0 | 49:1 
11 | 42:0 | 27 | 16:5 | 51°8 
1 | 441 | 29 | 21:0 | 58-0 
1 | 42:0 | 29 | 205 | 53-5 
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North Sunderland. 


Alnwick. 


Rothbury. 
Cresswell (9 A.M.). 
Meldon. 
Wallington. 


North Shields (1.). 


South Shields. 


St. John’s, Weardale (9 A.M.). 


Seaham Hall. 
Sedgefield. 
Darlington. 
Gainford. 


Average. 
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7 | 86:0 | 92:7 | 72 2 
3 | 41:0 | 15:8 
8 | 43°8 | 10:0 | 66 | 30 
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5 | 39:6 | 19:9 | 71 | 17 
py |i ceitoay TUBS) || oun | dee 
5 | 392 | 183]... 
Pe 19-3072 
2) 37-4 | 21:8 ee 
7 \ 40:7 |,16-0 } 70 | 16 
44-3 al ee 
i Raye ol ala: 
3 | 366 | 19:7 | 75 | 56 
7k || Dir 
3 | 40°3 | 18-4 |71:9 
4 | 49:1 | 29°3 
2| 34:7 | 95 | 54 | 18 
5 | 3541 71 | 52 | 18 
0 | 30:2 | 12:8 | 52 | 18 
18 
8 | 29°3 | 12°5 | 48] 3° 
3| 304) 9:9 | 46 | 18 
6 | 84:8] 9:8 
1| 365 | .5°6 | 52 | 18 
5 | 35:4 | 9-1 | 52 | 18 
4} 31:9 | 13:5 | 58 | 19 
2| 34:3 | 10:9] .. 
TA\SOs5 alo alee 
ee 85 | 52 
4 | 32:5 | 10°9 | 53 | 18 
8 | 33:71 81152] 18 
33° 
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STATIONS. 


| North Sunderland. 

) Alnwick. 
Rothbury. 

| Meldon. 

Wallington. 

| North Shields (S.). 

| North Shields (1.). 


| South Shields. 


Wylam. 


| Bywell. 


Allenheads. 


! Durham. 

| Seaham Hall. 
| Sedgefield. 

| Acklam. 

1 Darlington. 

| Gainford. 


North Sunderland. 


Alnwick. 
Rothbury. 


Meldon. 
Wallington. 

North Shields (S.). 
North Shields (1). 
South Shields. 
Wylam. 


Bywell. 
Allenheads. 
Durham. 
Seaham Hall. 
Sedgefield. 
Acklam. 


Darlington. 


Gainford. 


SS ee ee 8 ——— ———————EE 


SS SO OE Oe ee Oe SS 


JUNE 
Ee Manes 
e|ze| 2s 
A las) sa 
5 | 35 | 60:2 
5 | 82 | 56-0 
5 | 88 | 61:0 
5 | 45 | 67-1 
B43) |) 162-2 
56'8 
5 | 23 | 561 
5 ; 
97 | 29 | 636 
5 | 86 | 611 
Bi sl| sata GO) 
ee dlloeeen 1 5988 
eeepc |hocd 
2 | BNL yet 
DOF lly nae 
27 | 42 | 65:4 
5 | 40 | 64-4 
35°8] 61-0 
66'3 
DECEMBER. 
5 | 29 | 44-7 
5 | 26 | 42-7 
5 | 80] 42°6 
5 | 33 | 40°7 
23 | 26 | 38° 
385 |[eooo || led 
5 | 26 | 42°3 
5 | 27 | 43°8 
5 | 36 | 44°8 
io SO 
w. | 89°6 
29 |) ae 
7 | 34 | 42°8 
8 | 34 | 42:0 
8 
8 | 35 | 39-4 
8 | 33 | 42°8 
30°6] 42-4 
42°2 
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TEMPERATURE. 


The principal results furnished to the Club, under the head of 
temperature, have been arranged in two general tables. One of 
these is concerned entirely with absolute temperatures, that is 
to say, with the temperatures actually reached and recorded at 
definite points of time, the other is concerned with daily tem- 
peratures, that is to say, with temperatures representing the 
means of those which actually occurred during successive periods 
of twenty-four hours. 

The construction of the tables will be readily understood. 
The first gives for each station, and each month in the year, the 
highest maximum indicated by the thermometer, together with 


the day on which it occurred, the lowest minimum indicated, to- . 


gether with the day, the difference between the two, or monthly 
range, the mean of all the daily maxima, the mean of all the 
daily minima, and the difference between these latter, or mean 
daily range. The second table gives for each station, and each 
month, the mean temperature of the warmest day, that is, of the 
warmest period of twenty-four hours, reckoned from midnight 
to midnight, the mean temperature of the coldest day, the differ- 
ence between them, or monthly range of daily temperature, to- 
gether with the mean daily temperature throughout the month. 

Tn each table the average of each column of figures relating to 
temperature is given for the whole district, and similar particu- 
lars for Greenwich are given in juxtaposition in order to facili- 
tate comparison. In computing the average of each column in 
the second table, the figures for Cresswell and St. John’s, Wear- 
dale, are not included, as they are obtained in a different way 
from the rest. At all the other stations half the sum of the 
maximum and minimum temperatures of the day is taken as the 
mean temperature of the day. At Cresswell and St. John’s, 
Weardale, the actual temperatures observed at 9 a.m. are taken. 
These are purposely given uncorrected ‘‘ for diurnal range,”’ be- 
cause it does not appear certain that the Greenwich tables of 
diurnal range are applicable to observations made in a district so 
differently situated and so distant. 


ABSOLUTE AND AVERAGE EXTREMES AND RANGE OF TEMPERATURE IN THE 


SEVERAL MONTHS OF 1871. 
JANUARY. ATLEIOUNEING MARCH. ‘APRIL, Ree : a eee 
F : = Le ee} 6 g 2g] 23/2 d F 2g | Be | 2 : Se etn aS = = % ee 
STATIONS. ae of Bedliae Ai | As | 38 ae >;| 42 | 62 | &8 188 of ».| 28 | FE | Bs [es ef as | 38 | 5 |e g ae | as | 3 ; : Ba [eos 
62 nas 26 i=) A 2 © il Ag | [=| 2 D a3 % [os a ; 5 S a I s [Bs | | 3 
es| . /£2| . (28| ee | 22 | aa (£2| aJ62) = [22] 2 | a2 | ez [a] »|22] 2 £8] ee | i | ce (ee! | 22] . (28) 22 | 28 | SE 122) . 22] . |2e] Ge | G2 | 2122] |G:| |eg| a2 | 28 | de | smamons 
mS) | Se 53| 3 ou | & HS) Sass] = 1s 2S | sa] es s/s )/3s| ¢/ss| 88 | so |] sm le] F/ SS] 18s] ss | $8 | sa fa4|] B | ee] Blea] & aa | as P| p Ea] . 1S 8) ag c= a 
c Bal 4 |78| 4 |e#| 24 | ee | BPR] ate) 6 (as) as | Bs | ao [Pal 4 [Pa] 6 |e Se | ee |e” [Ral 4 [Aa] 4 [ee] 22 | 28 | S Ma| 4 [78] 4 [ee] ee | $2 | 2° Fe] 8 (5g) 2 (3a) gg | 28 | as 
AeA. 18 Pea elias ; : —|—|--|— ae cella Medes 
pee uadetland ss. 48 | 14) 15) 1| 88 | 876] 27-5 | 101] 54] 9 | 28) 12 | 31 | 45-7 | 35:8 | 9-9 | G4 | 25 | 24 | 15 | 40 | 508 | 36-2 | 14-6 | 61] 12] 26] 11 | 35 | 49.4 | B60 | 134] 70 | 22 | 82] 17 | 38! 573 | 411 | 162] 72|30| a7! 6 | as Gmetad ee 
A eee 46 | 14 | 13 | 27 | 38 aT | BT | 2) 19 PS | Te | 26 | 20 | 86:7 | 88 | 60) 8) 25 | 15) 82 | 49:0) S78) er | Br | 2B | ar] TL | 80] Ark | Bere | tore 6b | 22) 82) ara mm escarole eee era le 
Rothbury .......e eee 48 | 15 | 10 | 27 | 38 | 37:3 | 24:2 | 18:1 | 56 1g 23 | 13 | 88 | 45:3 | 332 |) 121] 67 | 4/19 | 15 | 48 | 516 | 335 | 181 | 59 | 28] 24] 2 | 35| 503] 33-6] 16-7] 75 | 22 | 25/17) 50| 599] 37-9 | 22-0] 71] 27133) 5 | 98 61:0} 422 | 18:8 saris 
oul 2. 5 O lor | is 5: 7 “Bp 9K 5 : : -s e Fa gre hbury. 
Hi ar ca ree ee aS Sil tee 23-2 BA | 19 | 25 | 12 | 29 | 452 | B47 | 105 | 70 | 25 | 15 | 15 | 55 | 533 | 84-2 | 19-1 | 68 | 29 | 22) 11 | 46] 546 | 34-2 | 20-4] 76 | 22 | 24 | 17] 52 | G58 | 372| 286] 76|16| 31) 5 | 45 | or1| 429) o4g Meldon. 
RYH IOn csscieses 45 | 14) 5| 1] 40) 85°8 | 238 | 12°0 | 50] 18 | 25 | 12 | 25 | 425 | 33:5) 9:0] 68] 25 | 12 | 15 | 56) 486 | 330] 156 | 60 | 29] 18 | 11 | 42) 49-4) 333] 161} 74 | 22 | 23 | 17 | 51 72| 2| 29] 5| 43] 622] 41-0] 21-2 | Wallington, 
: : 37-9) 29:5 | S4 fcr |av lieee | oer | s. | 44° 7 3 7 5 . f 
North Shields (S.) ...] «++ | es | e+ | ee | | 8779 | 295 | 8r4 -: £0 |} 366) 74 34 £9°1 | 37°6 | 11 48°7 | 875 | 112 56'S | 48°3 |- 8:5 | North Shields (S.), 
~ 5 BY Me “6 . 4 nf 5 . 5 yA mr. a 22 id 
North Shields (I.) ...| 45 | 14] 12 | 2] 38] 35:2] 29:2) 60] 52] 35] 27/12 | 25 | 441 | 38:0) 61 | 55 & 26 | 15 | 29] 48:0) 386] 94] 56/12] 33] 7) 23| 47:0) 39-6] 74) 63 | 2° | 33 | 17 | 30 66 | 80) 43) 5 | 23} 561) 484) 77} North Shields (1), 
ele ae aees ee ee ealeeaal sults ; a | Seen Kee ail el ane ie ‘ 
South Shields ......... 4g | 14| 11 | 1|37| 37-9| 303] 76] 55 | 19 | 29 | 12| 26 | 47:3 | 39-2] 81] 58| 5° | 25] 15 | 33 | 51:3) 401] 11-2 | 59 | 26 | 82] 11 | 27 | 531) 40-1 | 13:0] 70 | 80 | 33 | 17 | a7 72 | 30 | 48 ae 29 | 63:6 | 48:3 | 15°3 | South Shiclas, 
phim 50115 | 7 | 1/43 | 38-4 | 25°8| 12:6] 56] 19 | 26 | 12] 30] 46-9 | 35:6 | 11:3 | 69 | 26 | 19 | 15 | 50 | 52:3] 35:3] 17-0 | 63 | 29| 26] 7| 37] 52:3 | 35-7 | 16:6] 77 | 25 | 27 | 17 | 50 71) 17) 85.) 5| 86} 611 | 441] 17-0 | w. 
ae etl 38°7 | 296 | 9° Bel ese | AmB] 87-7 | 96 | ee | cen | wee | cca | cco | 58200] GBrOMIMMUS/OMI ss, Mecca 2s 31 2,e0liera Wes 00 eee) Tete ees ee ea va ets "| 629 | 483 | 1461 Bowell 
Allenheads.......-+.0+++ : 34-2 | 93-4 | 10°8 . BBG | B22 [ste | a | ove | eck [iene | ABe4 lle BED MSDE ss es ecal| cen era) eT Roe e 2 50's | 48:0: 166 | Acted, 
ce aralse|i 16 Wal or styllleweres see 281 bod 24 30 .. | 88] 66 93 | ve | 43.) sce | cess MAe6 | GBe | 5 [a7 i) cc | BBs gecn | eee | eeliezel acer eed [eo er eae Pt 72 37 86... | a! | 15:6] Duvham, 
Seaham Hall..........+- 44 if 10 | 7 [st] 348 | 252] 9:6] 54] 25] 25 | 12] 29 | 46-0 | 35:3 | 10-7 | 61 | 19 | 22 | 15 | 39) 502 | 35°6 | 146] 65) 4 | 22 | 11 | 43 | 50-4 | 355 | 149] 69 | 30 | 28 | 17 | 41 Aa lies bane cv hace A Seahanaiiere 
Sedgefield ..........000++ 44/13! 3| 11|41| 356) 271} 985453 | 25 | 21 | 12) 32) 447] 364] 83] 70] 18| 25 | 15 | 45) 51-4} 370} 144] 61 | 27] 28| 7 | 33] 50:3| 372) 18:1 | 75 | 24 | 80 17 | 45 70 | 16/39 | 22] 81! 57-4} 45-4 | 12:0 | Sedgefield. 
vee eee AE ea ete SSA ear RON ese | fell cee || ZBI Ref pene Weyl be enrra |ae 3 ashe wa | SEMI coo. [lc Pao | BO OY on BO | ee | ern lees |S0e eral eee F 40) (902! sca | sen | ATO es AIST 
Darlington... 4g| 7| 0| 1/48] 33:8 | 23:9] 9:9] 55 | 18 |22 | 12 | 33] 44-4] 35:0) 94] 66 | 55 | 21 | 15 | 45 | 518 | 33-4 | 184 | 64 | 27 | 23) 8 | 41 | 52°6 | 84-9 | 17-7 | 80 | 24 | 25 | 17 | 55 75 | iq | 93 | 27 | 42 | 6b-4] 412] 242 | Darlington, 
GiNEOLd .ces-seen-s--- 46| 6|-3| 11|49| 30-9] 21:3 | 146] 54| 27] 231121 31 | 45:1 | 382] 11:9] 68| 3] 22) 15 | 46] 526) 832] 194]... | | | | oe | ae | ne | ae | SL] 25 | 28 | 17 | 58 77 | 27| 87] 6 | 40| 644] 45:2 | 19:2 | Gainford, 
eee 46-6| ... |7-6| ... (392 36-4 | 26-2 | 10-0 [53:8] ... |a4-4) ... [29-2] 45-0 | 35-7 a1-7| ... 143-41 50:8 | 36:0 | 14°9 161-3] ... | 26-0] ... [85-6] 50:5 | 36-4 | 14:3 |73-2| ... |28-8 35°8| 61:0 | 45:1 | 17-4 | Average, 
Greenwich.......10-+ Sa eee een ee err eos ee ee eee des ar [|= | 550 | 367 | 182 578 | 412 | 16 ea | 4a | 223 663 | 479 | 184 | Greenwich, 
AUGUST. SEPTEMBER. OCTOBER. NOVEMBER. DECEMBER. 
1 ¥ 7. . 13 cf . . € ~ fi 4 5 9 . 33° iy , . 
North Sunderland...... 78 | 14| 46 | 1 | 82) 685 | 51:3 | 17:2] 79 | 10 | 42 | 22 | 37 | 69-2 | 52-0 a2 | 22 | a4 | oo | 476 | 12-4] 60/97 | a2 | 11 | 28) 549] 441 | 108} 51) 6) 24/19] 27) deo’) Be7| 95] 54) 18 | 25) 6 | 29 44-7 | B50 | 11-7) North Sunderland, 
a mi | ae | 48 | 193 | 644 | soe | 18) ze laeites | on | ar| e59-| 523 41 ie 09 | a7-4| 476 | 9:8] 61 | 27] 30 | 10| 31 | 5385 | 42°7 | 108 | 49 | 14 | 25 | 19 | 24] 495] 35-4] 71] 52/18] 26] 6] 26| 427] 343] 8-4] Alnwick, 
PAITIWWACKues<sersecescsesse r 2 9 5 
, 15 es eget eat 6 19 Mere 
ROMADUEY: se-ssesvoze+-0- 75 | 14 | 45 | 27 | 80) 67:5 | 48:7 | 188 | 85 | 7 | 89 | 22 | 46 | 70-1 | 49°0 34 | 29 | 41 | 602 | 42°8 | 17-4 | 62 | 72 | 25 | 10 | 87 | 545 | 38-7 | 158 | 48) 15 | 20 | 59 | 28} 4310) 30:2) 128 f Rothbury. 
: ; . 5 | ¢ . . : ; 5 5 3| 40°7 | 29°5 : 
cites 79 | 14 |-40| 29139] 71-0 | 47-41 28°61 a6 |-10 | 37 | 92 | 49| 726 | 475 32 | 29 | 44 | oat | 42° | 196 | 62 | 15 | 24) 10] 38 | S44) 37-3 | 171] 49 | 2/18) 19] 81) axe | 293) 125) 48) 55 | 15] 5) 33) 4 i 2 | Meldon 
nonce he wR ae i - Aisin 31 | 99 | 39 | 5o-1 | 411 | 180 | 61 | 18 | 23 | 10 | 38 | 52:7 | 37°6 | 151 48} 2/17)19] 81; 40:3] 304) 9:9] 46 | 18) 20 | 23 | 26 38°5 380°9 76 | Wallington. 
Wallington ........-.-+ 75 | 14 | 39 oe 46°5 | 19:0 | 83 | 9 | 35 | 22 | 48 69°5 = .. | 57-2 | 46:8 | 1044... |... |. |. |. | 540 | 42°99! TPT]... |... | oe. | we. | cee | Adee | B48 | 978 Aid laren se ddd 340 | 10-4 Noth Shiclig rx 
North Shields (S.) ...] +» |---| oe | vy [ o> | G21 | 49°8 | 12°37... GhCsner 2 ri | 33130 | 58-0 | 503) 77 | 60] 19| 34| 10] 26] 522] 445] 77] 50] 1| 28] 19| 22] 491] 365] 56} 52) 18| 26] 6 | 26 | 42°38) B51) 7-2 | North Shields (I). 
North Shields (I.) ...| 71] 15 | 51} 1) 20) 64:8 | 54:2) 106} 78 | 11 | 49 | 22 | 29 | 665 | 55°6 ele a - | 62/19] 33] 10] 29] ... ae .. [51] 1/27/19] 96] 44:5 | 35-4] 9:1] 52] 18] 25) 5 | 27} 43°8 | 34:3 | 9:5 | South Shields. 
wa 2 is, VARA a ee egies a 5 = 35 |99 | 40 | 620 | 443) 17-7 | 66 | 19 | 27 | 10] 39 | ses] 392] 17-2] 61] 1) 19) 19| 42} 454] 31-9] 195 | 58) 19 | 22 | 5 | 86) 448) 826 | 12-2) Wylam. 
peccwaseneatiesan== a oe 57 3] 14°6 45:2 | 343 | 10°9 ve 45°0 35°0 10:0 | Bywell. 
Bywell ......s.s0.--+++- ie 56D | 428 | 13.7 Fo. | oe | one | vee | vee | SLA | AOD | 113 J oe | oe | ace | cee | ees 89-7 | 305 | 92 | wes 39°6 | 30°5 | 91 | Allenheads. 
Allenheads Ke 38 we {dB [62 | sc 128 | ce | BA) ae [nee | 122 | 400) 1820 ccna eel Seb | 62 28 Boe \ vac haecaes|eeeonas easter 
MgSO ss csaveneesen-o= 3 
urham aulsagell aonleors 433 | 170 | 65 | 19 | 31 | 11 | 34| 54:8] 39°9 | 149] 50] 2] 28] 18] 27] 434] 325 | 10:9 563118]19] 7] 34] 42°8] 80°9 | 11:9 }| Seaham Hall. 
as | 09 | 36 | 589) 471) 118 | 63 | 18 | 30] 10 | 33 | 536) 424 | 112) 49 | 15 | 23 | 19) 26) ars} sa-7) 81 | 52 18 | 18 34 | 42:0 | 84:0 | 8-0 | Sedgefield. 
£0 \ ae Be ec) ore | eee OSGI erra|| acca .. | 19 | 19 .. | 930 Acelams 
eas 9 | 49 | 8-7 | 433] 204] 72) 5 | 26 | 10 | 46 | 565 | 385 | 180 | 50 17 | 15] 19 | 35 | 495 | 300 Darlington. 
12 | 36 | 22 | 54) 72.9 | 49°71 31 | 2 areas 
si lten |iaa. eo eas 50 | 15 | 19 | 19 | 81 | 41-3 | 314 x ainford. 
i 2 0 51-4 a e eee SS SS ee ee 
Gainford 12 | 40 | 22 | 42) 73 5 ws 50-4] ... |21-4! ... |29-0' 4o.g | 32° Average. ° 
PP ee 8 ho 2B |e aDlltees ' ‘ z : z 9 -6 | 50°9 *O] ... | dt) --- | | | |} J] | ——_ J — | —_ |—_|—_/-_|__|_—_. =F oH 
== lg nan ieee =| SS i E ee eee cane | ee ede ene : ; TY vee [eee | ase | aoe | cee | 4819 | 82°7 
73:1 53°8 asia see on eee aoe | 
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It may be as well to state that, in these tables, minimum 
temperatures are always assigned to the day on which they are 
read, and maximum temperatures to the same day when the 
reading is taken in the evening, but to the day before when the 
reading is taken in the morning. 

Appended are some subsidiary tables, for the most part sum- 
marising, in a separate form, a portion of the results embodied 
in the general tables; but, in the case of the last, including ad- 
ditional results from several stations, which could not conve- 
niently be introduced directly in the general tables. The remarks 
made above, respecting the averages in the second general table, 
apply equally to those in the subsidiary tables. 


ip 


Average of Results, given in the two general Tables of Temperature for the 
different Stations, FOR WHOLE DISTRICT, in the several Months of 1871. 


@ Ga ie | Re a 
a Om os | ge] Bas 
Ea See Pea ee Ssies|| Ss: 
Be|"s| 3 |s2|S2 le [ee eo les] "2 
JAMWANY ars mcreeeed os 46°6| 7-6 39:2] 36°4| 26-2| 10-0] 40°9| 15-5 25-4 
February «..---....-- 53°8| 24-4] 29-2] 45-0] 35°7| 9-4} 49-2) 30-4) 18-8 
Maren! OW wc sccssss 64:8] 21-7] 43-4] 50°8| 36:0) 14-9] 52°3) 30-8, 21°5 
Attain eseece scene 61°3| 26:0] 35-6] 50°5| 36°4| 14:3] 51°1| 36-9] 14-2 
MAY oc ae 73°2| 28-8] 44-9] 58-3] 40-3] 18°41 57-5) 40:8) 16-7 
Fume ee, As eeackid oe 71°9| 36°5| 35°8| 610] 45°1| 17-4] 61-0| 46-0) 15-0 
ulyuseee eee: 74:8| 44:5) 80°5] 66°7| 50-0| 17-1] 66-4| 53-6, 12°8 
JNU uabowoonopeasoce 82°2) 40-6] 42:2} 69-6] 50°9| 19°2] 69-4) 533] 16°6 
September...........- 74:0| 34°5| 38°31 59°7| 45°2| 14-6] 62-7| 43-0] 19°7 
Ociohen eee 63°0| 28-8] 344] 54-4] 41-0 13-4] 55°7| 39-2) 16-4 
November.........+- 5074| 21-4) 29-0} 42-8] 32-8] 10:0} 46°6| 29-2) 17-4 
December .......-.++- 51°8| 21-2) 30-6] 42-4] 32-6] 9-9) 45-6| 27-7| 17-9 
Average for Whole 
Meat eet sceeyceeers 559 || coo |) Goo || PIU SIR Tz! | ooo 


The figures in the columns headed ‘“‘ Range,” in the above, 
differ slightly from those obtained by subtraction of the figures 
in the preceding columns, in consequence of their having been 
obtained independently, from a number of stations not always 
coincident with the stations from which the figures in the pre- 
ceding columns were obtained. 
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Summary of Results, given in the two general Tables of Temperature for the several Months of 1871 
FOR WHOLE YEAR, at the different Stations 


| ) 6s 6. oa | 
» | a8 ae a ie 
STATIONS. 2f ef 3 By é = EE AES 
ne < Se < gies =| $8 ei Ql ake 
mis a me A mh Se A go A s & 
North Sunderland ................ 79 | Aug. 10 | 15 | Jan. 1 | 64 |68°5) Aug. 11 | 19:0) Jan. 1 | 49:5] 47-0 
IAN nC sae cecesteaenine erin | 75 | Aug. 11 | 18 | Jan. 27 | 62 | 67.0) Aug. 11 |18°5) Jan. 1 |48°5) 46-1 
ROtHDUEY ceceeceseeereesseaeeeeee| OO) Aug. 7 | 104 Jan. 27 | 75 | 700) Aug. 11 | 20:5] Jan. 1 | 49:5] 45:3 
Wrevsyell @ Mem)e ee eavecloee |) sete 2) i] SOR ia SI sans] 6820 ae: 1 [12:5] Jan. 1,2 | 58-5] 44-5 
NVIGNG ovo) Gooapesnocenronpunaecoouuancud) CG || esuerer at Bit) denne Wes) Ces MUO fess 21) oe aseats ope Hamas 
Wallington ............se0+e--| 83 | Aug. 9 | 5] Jan. 1 | 78 | 67:1) Aug. 12 | 16:2] Jan. 1 |50°9] 44:0 
North Shields (1.) ..............., 78 | Aug. 11 | 12] Jan. 2 | 66 | 71:0) Aug. 11 |19°0) Jan. 2 | 52°0) 46°8 
South Shields .........s.ssccseesee| one sete Tat |} dayne il Wee |)’ 600 Soecon et ieal | Gens SL ssa5 | 1= ope 
Wylam ...s.ssccsscresccevsessseeseee| O49 Aug. 11 | 7] Jan. 1 | 77 | 70°0) Aug. 11 | 20°5] Jan. 1 | 49:5] 46°8 
St. John’s, Weardale (9 A.M.)...| «. hea aire ... |68°0) Aug. 12 | 14:0] Jan. 2 | 54:0) 43°5 
ID Tue WeNsocconnonsenadoconsoonadoooad) 3) facie 6 WH || 000 senate ae aeler we | 46°5 
Seaham Hall...............:0e.0e.-| 80 | Aug. 9,11] 10 | Jan. 2,4 | 70 | 69-0} Aug. 11 | 14:5] Jan. 1 | 54-5] ... 
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ANGIE Tan aatoncantncenactoaccrnidstm ta anne stasis 14] Jan. 4]... |... wewehe ae saeces Pca, lieernes 
IDewibiiet@F)  Gooncnessoendeooo0 0] Jan. 1 | 90 |77°5) Aug. 12 | 7:5) Jan. 1 | 70°0] 45°5 
GuIMtOuG saretieee sie CCR ANE Ole —oal dn lel Gonlog-2 Aue. 12a) tO aatinels 2 | Oral bela 
Average for Whole District ...|82°2) ...... 76 cocoon |) BY GSUO). — Gacaec 16. appoOS joe 45°8 
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The average for the whole district, for the whole year, at the 
end of the last line but one, is the average of the horizontal 
column, as including the results of a greater number of data 


than the vertical column under which it stands. 


The average 


of the vertical column, omitting Cresswell and St. John’s, Wear- 


dale, is 45:9, 
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Besides the observations and results, embodied in the fore- 
going, and in the general tables, the editors have been favoured 
. with several other communications of an interesting and valua- 
ble character. 

Among these are records of extremely low temperatures oc- 
curring during the year 1871, at Wark’Rectory, in the valley of 
the North Tyne. These have been kindly furnished to the Club 
by the Rev. Hugh Taylor; and the striking difference between 
them and the lowest recorded at most of the other stations makes 
the editors regret, still more than they have hitherto, the paucity 
of observations received by the Club from so interesting and im- 
portant a locality. No greater service could be rendered to the 
meteorology of the district than the careful record of observa- 
tions, at a few stations in the valley of the North Tyne, by. some 
of the numerous members of the Club resident amid its pictur- 
esque scenes. 

The following are the temperatures and dates alluded to. 
The thermometer used was situated about four feet from the 
ground, facing the north, and was eighteen inches distant from 
a wall covered with ivy. The height of the thermometer above 
the river level was considered to be about sixty feet. 


Minimum Temperatures recorded at Wark 
in the Year 1871. 


Date. Bosra Date. embers 
WGAROM THR Yocccuaseoas 5 A UhEYS OX S geanconeancooce 28 
Miaivgli(icoecerin seu: 18 UMC 2iiecteieeisece ses 30 
PORES ce cetans) : 28 August 22)....-..--..- 32 
June 5 26 September 14 ...... 28 
June 22.. aire 29 October 10 ......... 18 
CEI Ohh aronadononte 29 November 19 ...... 13 
A Wen WAS aco cecncenldaes 82 


From Durham Mr. J. J. Plummer has forwarded, in addition 
to the particulars given for Durham in the general tables, the 
average of the same for the twelve years extending from 1860 
to 1871. This valuable information is given in the subjoined 
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table. The results for the year 1871, as given in the general 
tables, are printed side by side with the averages for the twelve 
years, in order to admit of more ready comparison. 
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Mr. G. C. Atkinson has kindly furnished a similar comparison 
of the mean daily temperature for each month of 1871, with the 
average mean daily temperature for each month of the last six- 
teen years, at Wylam. He has also represented the same gra- 
phically in the diagram annexed. 
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Mean Daily Temperature at Wylam, for each month of 1871, together 
with the Mean of the same FOR SIXTEEN YEARS, from 1856 to 1871 


inclusive. 
ae ule. os >o >o 
se.| 385] Se seal ie 
montus. |2SS/57| 8 montHs. |f& 85/884) 8 
aa | @ a5 5 Sam | & Sco a 
£8) 28) 2 HE iets) 
ey ae Qa = = =| an 4a 
January......| 82°10 | 36°92 |—4°82] July............ 59°29 | 59:28 |+-0.01 
February ...| 41°24 | 39°27 |4+-1:97] August ...... 60°85 | 57°74 |+3-11 
March ...... 43°81 | 40°70 |+3°11] September ...| 53°18 | 54°75 |—1°57 
April .........| 44°03 | 46°06 |—2°08] October ...... 47°82 | 48°02 |—0°20 
Maiyicste tee 49°55 | 50°95 |—1°40} November ...| 38°65 | 40°86 |—2°21 
SITIOS certascient 52°60 | 56°63 |—4:03} December ...| 88°69 | 89°47 |—0°78 


Mean Daily Temperature of 1871, 46°81. Mean Daily Tempera- 
ture of 1856-1871, 47°55. Difference, —0°74. 
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February. 
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Mr. Atkinson has also supplied a table of the yearly maxima 
and minima, and of the warmest and coldest days, in each of 
the eighteen years, from 1854 to 1871, inclusive, together with 
other information of an important and interesting character. 


Extremes of Temperature at Wylam, in each of the EIGHTEEN 
YEARS, 1854-1871. 


Gy os Chey S 
mm) Fe os 2A 
d : eles a5 Ee 
f) Age bs be fos 2 G2 oH 
eee ae ER ge eee ee ees 
S| A = a pm |S A a A H 
11854] 82-0] Sept. 3| 4:0] Jan. 3 | 78-0] 72-0] July 22 [14:5] Jan. 3 |57°5 
1855] 85°0] June 28 | 1°5/Feb. 16, 17/83°5]69°0| July 13 | 11-3] Feb. 17 | 57-7 
11856) 92:0} Aug. 1] 7:0] Dec. 4 |85°0)79-0) Aug. 2|16°5| Dec. 4 | 645 
1857| 84-0| June 25 | 12°0| Feb. 4 | 72-0] 68-0] June 25 |24°5| Feb. 4 |43°5 
11858] 84°5| June 15 | 14:0] Mar. 8 | 70°5} 72°5| June 14 | 2475] Feb. 3 | 48°0 
11859] 84-0] Aug. 24 | 10°0} Dec. 17 | 74-0] 73-0} June 12 | 19°5| Dee. 17 | 53°5 
11860] 74:0] July 5] 3:0|Dec. 25, 29| 71°0] 62-Ojsuly 14, 16| 15°5| Dec. 29 | 46°5 
11861] 80-0|June 13, 21] 4°0] Jan. 8 | 76:0) 67-0] June 21 | 8°0} Jan. 18-|59°0 
May 17 
11869] 73-0| june 2 |13°0] Mar. 4 | 60-0] 63-0 Aug. 12, 1426-0] Mar. 4 | 87-0 
Aug. 18 
8 Feb. 16 
11863] 82:0] July 10 |23°0 Mar 12 |59°0}67°5| July 10 |30°5| Dee 28 | 37-0 
ec: 28 
}1864| 81:5) July 18 |15-O\Jan. 5, 7| 66°5)66°5| July 18 |22°5| Jan. 6 | 44:0 
11865] 83°5| June 20 | 10:0} Feb. 15 | 73°5] 68°5| Sept. 8 | 22°5| Feb. 15 | 46-0 
11866) 86°0| July 12 | 17-0) Mar. 2 | 69:0) 71-0) July 12 | 27-0) Mar. 2 | 44-0 
11867] 83-0/Aug. 13, 14] 7:O|Jan. 2, 5) 760] 70°5| Aug. 13|17-0| Jan 2 |53°5 
1868} 88°5| July 15 | 22:0} Jan. 4 | 665) 74-3] July 16 | 29-0| Jan. 4 |45°3) 
11869] 91:0) Aug. 28 | 13-0} Dec. 28 | 78:0] 71:0] July 21 | 24:0} Dec. 28 | 47:0 
1870) 88:0] July 23} 8:0) Dec. 23 | 80:0] 73:0} July 23 | 16-0] Dec. 24 |57°0 
1871) 84:0} Aug. 10} 7:0) Jan. 177-0) 70-0) Aug. 11 }20°5| Jan. 1 |49°5 
| Av. | 82°5| July 16] 11-0) Jan. 20) 71:5) 68-9] July 21 | 20-5] Jan. 15 | 48-4) 


Mr. Atkinson has added to his other claims upon the gratitude 
of the Club by sending, in addition to the foregoing, an exceed- 
ingly important and comprehensive table, printed below, the 
compilation of which must have involved great labour, and the 
contents of which represent many thousands of observations. 
It gives the mean daily maximum, mean daily minimum, mean 
daily range, and mean daily temperature, at Wylam, for every 
month, in each of the eighteen years from 1854 to 1871. It gives 
also the average of the same for the whole period. From it, 
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and from the table just given, the following, among many other 
interesting facts, may be deduced. 


In the eighteen years, 1854 to 1871, at Wylam :— 

The warmest years were 1857 and 1868, with mean daily 
temperature 49-2. 

The coldest year was 1860, with mean daily temperature 44:9. 


The warmest month was July, 1870, with mean daily tempe- 
rature 62:2. 

The coldest month was February, 1855, with mean daily tem- 
perature 27°6. 

The warmest day was August 2nd, 1856, with mean tempera- 
ture 79. 

The coldest day was January 18th, 1861, with mean tempe- 
rature 8. 

The highest point reached was 92:0, on August 1st, 1856. 


The lowest point fallen to was 1°5, on February 17th, 1855. 


The average date of warmest day was July 21st, with average 
mean temperature 68°9. 

The average date of coldest day was January 15th, with aver- 
age mean temperature 20°5. 

The average date of yearly maximum was July 16th, and 
average yearly maximum 82:5. 

The average date of yearly minimum was January 20th, and 
average yearly minimum 11:0. 

The greatest yearly range of absolute temperature was 85, in 
1856 ; the least, 59, in 1868. 


The greatest yearly range of mean daily temperature was 64°5, 
in 1856; the least, 37, in 1862 and 1863. 

The extreme range of absolute temperature, in the whole 
eighteen years, was 90°5; the extreme range of mean daily 
temperature, in the same period, 71. 

The year with the greatest mean daily range was 1855, the 
mean daily range being 18:2; the year with the least mean daily 
range was 1867, the mean daily range being 14°38. 
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The following are the means of the preceding for each year. 


Yearly Means of Temperature, at Wylam, for Eighteen Years, 
Jrom 1854 to 1871. 


; oe 2 » = 

Bs Se 3 Bs f 

YEARS ae al Ae ag YEARS. 

$s oi Be am 

an an 2 2 
NSARM aecmtscccenceses 577 309 17°8 48°8 1854 
PSD oy eiistaciie’s Marciesleiees 55:0 386°8 18:2 45°9 1855 
US Gre sacar anions 56°9 389°7 17-2 48°3 1856 
TUSIN/ adoobocodabyooenon 571 41°3 15°8 49°2 1857 
MBH Sy emelscencesescesiee 5673 389°2 17-1 ATT 1858 
INS)” peengbaonoodadsooe 64 39°3 171 47°8 1859 
TEXBO) Ssoodscanceénq00de 52°6 37:2 15:4 44-9 1860 
MS Gili etcee cilnteteisieiss 55'8 401 157 47-9 1861 
NOG2mesesetaeecsesese 54°8 40°1 14:7 ATA 1862 
MS OSimaneciceisereilasiceee 56°6 41:3 15°3 48°9 1863 
THESES, Aopodacdagoooondan 54°6 38°9 15°7 46°8 1864 
WEES) doosdacossadooe8be 56°3 40:0. 16°3 48-1 1865 
IEXBS. sosooaonooongs0ens 55°1 40-4 14°7 47-7 1866 
SG Ateaiste scnswiecetrcicsete 54:3 40:0 14:3 47°2 1867 
INKS} conbeooareconseada 57:3 A+] 16°2 49°2 1868 
USGS) :-caoesebonsaoonada 55°4 40:2 15:2 47°8 1869 
ISTO. cokeseoonsoono050e 5b°7 39°1 16°6 ATA 1870 
US iMlrractseceescnuselstt 55:0 38°7 16°3 46°8 1871 
ANGIE puabecneGe0000> 557 39°6 161 477 Average, 


To the above may be added the following table of highest and 
lowest mean He DER EIU of each Sevewed spill 


Highest and Lowest Mean Temper atures of eaeh several Month, a at 
Wylam, in the Eighteen Years, 1854 to 1871. 


WARMEST. | g CoLpEsT. 
v 5 oO - 
MONTHS. 2 g a : g zt) MONTHS. 
>» |ae8|[sa] 8] °</ 4a] 

January ...... 1859 | 41°6 | 4°5 | 87:1} 5:0 | 32°1 | 1871 | January. 
February...... 1869 | 44°7 | 5°8 | 88°9 | 11:3 | 27°6 | 1855 | February. 
March ......... 1854 | 45°7| 4:9 140°8} 4:6 | 36:2] 1867 | March. 
Agora cera tase 1865 | 48°8 | 2°7 | 46:1} 4:6 | 41°5 | 1860 | April. 
Maya tsms cece 1868 | 54:1 | 3:4 750-79 5:6} 45:1] 1855 | May. 
JUMES eecseeea 1858 | 61:5 | 4°8 } 56-7} 4:1 | 52°6] 1871 | June. 
dial? sredababoone 1870 | 62°2) 2°8 | 59-4] 3:0] 56-4] 1862 | July. 
August ...... 1857 | 62:0 | 8:0 $590} 4:2 | 54:8] 1860 | August. 
September ...| 1865 | 60°5 | 5°5 [55-0] 4°6| 504} 1860 | September. 
October ...... 1856 | 51:3 | 2°9 [48°49 3:1 | 45°3| 1868 | October. 
November ...| 1857 | 45:2] 4:2 1 41:0] 4:2 | 36°8 | 1862 | November. 
December ...| 1857 | 45°3 | 6°3 |.39-0] 6°6 | 32-4 | 1860 | December. 
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HUMIDITY. 


It is a matter for regret that there are so few observers of 
humidity, considered as a separate branch of meteorology from 
rainfall, in the district. The receipt of a greater number of 
trustworthy observations of simultaneous readings of dry and 
wet bulb thermometers would be highly esteemed. The obser- 
vations require care in making, as errors in reading are very apt 
to arise, and, though apparently small at the time, produce grave 
discrepancies in the results. The instrument also requires fre- 
quent attention. At the same time care and attention are all 
that is required. The observations entail the expenditure of 
but little time and labour, and are amongst the most valuable for 
personal use at the time, as well as amongst the most useful for 
scientific discussion at the year’s end. 

The stations, from which the editors are able to give results 
for the year 1871, are five :—North Sunderland, Rothbury, North 
Shields, Durham, and Sedgefield. They have embodied them 
in a general table. In this they have given the station, and hour, 
at which the observations, upon which the results are based, 
were made, the mean monthly reading of the dry bulb, the mean 
monthly reading of the wet bulb, and the mean relative humidity. 
By this latter term is meant the proportion of moisture, present 
in the air, to the whole amount of moisture the air could have 
contained, at its existing temperature, had it been saturated. 
Those who are interested in this department of meteorology 
can, from the data given, work out, by the aid of Glaisher’s 
excellent hygrometrical tables, all other hygrometrical results 
which they may desire. . 

Subjoined is a subsidiary table, summarising the results em- 
bodied in the general table, first, for the whole district, secondly, 
for the whole year. 

a2 


STATIONS. 


North Sunderland (10 A.M.) ... 


Rothbury (9 A.M.) 
North Shields (I., 8 A.M.) ...... 


Durham (10 A.m. and 10 P.M.).. 


Sedgefield (9 A.M.) ..+...seese+++ 


Mean Temp. 
Dry Bulb 


AV EVES Oh anetsanrecsstavessacteraasan nee 


North Sunderland (10 A.M.). ...} 63°0 
Rothbury (9 A.M.). ..s.ssseeeeeree 60°5 
North Shields (1., 8 A.M.)....... 59°5 
Durham (10 A.M. and 10 p.M.)..|58'3 
Sedgefield (9 A.DM.)....cecceseeeee 59'9 


BNGNALO! fen eseasaccusesses creer ieee 


Wet Bulb. 
Mean Relative 


Mean Temp. 


Humidity. 


SOR OO SO ch ed: 
Oe aa SOO ae. 


FEB 


RUARY. 


MARCH. 


APRIL, 


Mean Temp. 
_ Dry Bulb. 


= | Mean Temp. 
S 


62°3 
617 


60°4) 


61° 


62°5) 


Wet Bulb. 
ean Relative 
Humidity. 


| M 


AUGUST. 


Mean Temp. 
Dry Bulb 


45°0 
42°3 
42°0 


43°0 
42°9 


Mean Temp. 
Wet Bulb. 
Mean Relative 
Humidity. 


Oo me 
Sa SS 
© © 


40°5 
40-4 


SEPTEMBER. 


60°7| 91 
58°5| 82 
5674) 76 
57°2) 76 
58°3| 76 


55°6 
52°5 
530 
52°4 
53°3 


542) 91 
50°7 
50°5 
49°6 
50°2 


Mean Temp. 
Wet Bulb. 
Mean Relative 
Humidity. 


eye} ey (8) 
non -» S&S Ww 


ee) 
i=) 


OCTOBER. 


49°6 


Mean Temp. 
Dry Bulb. 
Mean Temp. 
Mean Relative 
Humidity. 


Wet Bulb. 


i 


Or 
ss 
o 


50°6] 87 


52°7|49°5! 80 


49°4| 45:9) 76 


81 


48°8) 46°1 


51°9) 48:0) 75 


NOVEMBER. 


Mean Temp. 
Dry Bulb. 
Mean Temp. 
Wet Bulb. 


| 


We} | Mean Relative 
=) 


53°8] 52°3 
53:1) 50°7 
51°8) 48°5 
51°2) 484 


52°5| 49°3 


a 
MEAN AMOUNT OF HUMIDITY IN THE SEVERAL MONTHS OF 1871. 


Humidity. 


ao 
red 


DECEMBER. 


48°6| 93 


40:3] 39°0) 90 
37-4) 36°6) 93 
38°7| 3679) 86 
37-3) 35°9| 88 
36°5| 34°8] 86 


39°3] 38°2 
36°5| 35°8 
3971] 38°1 
38'8) 37°0 
36°6| 35°5 


91 
94 
92 
85 
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Mean Relative Humidity in 1871. 


FOR WHOLE DISTRICT. FOR WHOLE YEAR. 

MONTHS. ae MONTHS. hie STATIONS. reas 
Januarys..s..6/ 80) | duly cstvee.e 80 | North Sunderland] 90-2 
February ...... 90 | August ......... 80 | Rothbury ......... 877 
Marchitesncsessn. 85 | September...... 83 | North Shields (I.)| 84: ; 
Nora teeters sees 86 | October......... 90° |) Durham.....- 72. 82" 
INTE so8on0. cao6e 80 } November ...... 89 | Sedgefield.....,...| 82 3 
Ute weeeneee eee 82 | December ...... 91 


Average for Whole 
Average for Whole Year...... 85'5 District, 85°5. 


Mr. J. J. Plummer, of Durham Observatory, has kindly fur- 
nished also the following record of the mean estimated amount 
of cloud. The scale is from 0 to 10. 


Mean estimated amount of CLOUD, at Durham Observatory, in the 
several Months of 1871. 


MONTHS. Cloud. MONTHS. Cloud. 
PANU ALY os sccciccnesiecdagestecncse G2) W dullyss cntesineetacancomeonee sees 7:03 
lebrWarryih acsaseensedes cose HERD. || DAWLEY: GcossacsnonsooonsocedeK0 3°92 
Man Ghit ys semsges sce ac steoeneeses 5 Sepsemleherececscesseeesceente 7°23 
INL Wes wiee niece deaestane tees’ MDZ MW OCTODEReaewecsectesceenecemoeres 5°85 
Ia d eae sossetcidos-deacocehites 5190) |) Novembet-..--..--ce-e-0 n-ne 5°61 
JME! eaiesaerewsicssemuceoosseees 7:23 |) December’ <....-....s.--tt-csre 6°59 
Average for Whole Year.....,.......0.++ 6°38. 
PRESSURE, 


The general table of Pressure is formed on a similar plan to 
those of Wind, Temperature, and Humidity, which have preceded 
it. It gives, in addition to the names of the stations, their 
height, as far as has been ascertained, above the level of the 
sea, the greatest and least pressures in each month, with the 
dates, the monthly range of pressure, and the mean daily pres- 
sure. Where the height of the barometer has been corrected 
for temperature the fact is indicated by the letter ¢ annexed to 


Heidire ¥/.0o0 
hes 710% 


JANUARY. 


STATIONS. 2 a S 

SS] #56 2 a 

| ae E 2 

ms On | A Sipe = 
North Sunderland ............... 69 [80°15 | 24 | 28°34) 16 | 1:81 

24, 27 
WAIIWACK 2 savcsee oeoiven ten eanaaanee ... | 80°10 er" | 28°25 | 16 | 1°85 
Gresswell’..caccasecncecsuecneonners 96 | 80°35 |27, 28) 28°63 | 16 | 1-72 
Wallington .......cecsceeeeeeeee ees 398°5}] 29°88 | 24 | 28°26] 16 | 1°62 
Cullencoatsmesracecnccetercrete ... | 30°30 | 30 | 28°52 | 15 | 1°78 
North Shields (S. ¢. d.) ......... 125 Pees ecco LFS 
North Shields (I.) ............ ve.[ se. [80°30] 24 | 28°51 | 16} 1°79 
South Shields ................0200- 88 | 80°32 | 24 | 28°57) 16] 1°75 
AWA EWN (Gage? Yano. Seedecbasoncuacso 60 | 30°36] 27 | 28°47] 16 | 1-89 
Byrweellt(¢: G2.) oo sceece sees seen ceees SEBP cee [lone || ene eee ean 
Alllenheads{(z:td.)) ienseestr esate 1860 J...) soe Seem een a 
Durhana-y..civonceotanccseaeeemeers 852°4 woe) |) seen, deoeeam mole 
Slerlrerimn) 8 EY Se ccatpsoauseccuse! dado 80 | 80°22 [59° s1| 28°51 [16,17) 1-71 
Sealnamis ssi scnccestarseee cece ... | 80°24] 27 | 28°58] 16 | 1°66 
Sedgefield wshisidcadseceacweissesnese 360 | 80°31 | 30 | 28°59) 16 | 1°72 
BVEVAGE sais Saveburcwncuce meses nueene ... | 30°22] ... | 28°48]... | 1°74 
Greenywach (105) eeecseccesenosces SS reer ieee | oan) LBS 
JULY. 

North Sunderland ............... 69 | 29°86 |16, 31) 29°00 | 26 | 0°86 
Allies. secscecesewosteenereesces .. | 29°78] 16 | 28°85 | 26 | 0°93 
Cresswell .ceesacnr ces eee 96 | 30°10 |g {| 29°30 |. 26) 0-80 
Wallim'otoniieeccceeneessercrere tet 3985] 29°70 | 16 | 28°86 | 26 | 0°84 
Cullercoatisne i cccecose deste: ... | 80°09] 17 | 29°31] 26 | 0°78 
North Shields (S. ¢. d.) ......... 125 Ppee eee paces ee || cco ||. O%8 
North Shields C1.) «.....0+..--.+0 ..- | 80°08 | 16 | 29°15] 26 | 0°93 

South Shields ...........::.c0ec0e 38 SPAM eRe eccyes |b coo || koe 
Weylama (Gi: fit) parece ceeneereene ce 60 | 80°02 | 16 | 29°15] 25 | 0°87 
Bywellu(t. d.) <5. Viwecingaeeeeee {soi Meson eee ufroae! ll aca || OPS) 
Alllenheads ((¢.,d)).-narses-sseeceens 1860. | ses. |) cect] ese 0 {eee 
Darbamise: ostciss consanseeweseeere 352°4 ese) | tiene. tefl arene OBO) 
Seaham alley seeenscnesterncens 80 | 29°99 | 5,6} 29°22} 26 | 0:77 
Sealvaiay, «is etwssgevetsoemecurecteres ... | 80°12 | 16 | 29°29] 26 | 0°83 
Sedgefield .tnssccsucmeaseceen cence 360 | 30°08 | 16 | 29°15} 26 | 0°93 

Lanny AR Are RET AIC! aes ae 

IAVET ADC. snacdsaceaeeunisk temeaants wwe) 29598)! 22 | 2971S) Osan 
Greenwich (¢ad>).ccness-senenemees eee wives tL till te shia Des 


* At Wylam, the correction is applied to the last column only (mean daily press 
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the name of the station, where it has been corrected for diurnal 
range by the letter d, where it has been corrected for height 
above the sea-level by the letter h. This latter correction ap- 
pears to have been made only in the case of Wylam. In com- 
puting the averages, given in the line above Greenwich, Wylam 
has, for this reason, been omitted, and the averages may there- 
fore be compared with the results exhibited for Wylam, as well 
as with those shown for Greenwich. Two subsidiary tables are 
given below, summarising some of the principal results embodied 
in the general table. The absence of complete details respecting 
some of the stations, and in particular respecting Allenheads, 
makes these subsidiary tables less perfect than the editors could 
have wished. 

In addition to the subsidiary tables, a third is given, contain- 
ing the mean monthly pressure, and the mean monthly range of 
pressure, at Durham Observatory, for the twenty-two years, 
1850-1871. These interesting particulars have been supplied by 
Mr. J. J. Plummer, and are printed side by side with the same 
results for 1871, as embodied in the general table, for com- 
parison. 


Average Extremes and Range of Pressure, and Mean Pressure, FoR 
WHOLE DISTRICT, in the several Months of 1871. 


2 

Bs as b>. 53 

MONTHS. 23 a © & C3 

ae RE 5 5 Ee 

OA, & am a 

PADUUNY wo. cestensescwanencdslosoiens 30°22 28°48 1:74 29°52 
HEDNU ALY «cc .sdesncttaqeecerw sees 30°17 29°18 0-98 29°64 
IGRI es eepecasocuaoonbocuoapanase 30°42 29°20 1:22 29°72 
A Oy) popppospencoadocceboncoceconge 30°13 28°95 Heil¢/ 29°54 
WIEN? | Gocdbneqgeecdonzustcodanedaore 30°30 29°51 0°78 29°85 
CITIES ‘MeostnsnbogodonocecooubBoconne 30°23 29°37 0°85 29°73 
duly’ Seadedape, SeScscuscoosousasooe 29°98 29°13 0°87 29°50 
JATTVDTEE Lp eegebbeoc cobenacbeuepodanos 80°35 29°26 ST 29°72 
Mepfemel....cencesmessneee te. 30°34 29°19 116 29°68 
CHO CIP... cent eceatemeneties s/s 30°34 28°97 1°38 29°65 
IN(@nyEI00 BYP ogandoodéens cobccauoqSRe 30°22 29°26 0:97 29°77 
December’.....0s-.crecressees. 30°29 29°15 116 29°71 
Average for Whole Year ...... 30°25 29°14 1°12 29°67 


ee ———— oe eee ea STE a eee EES 
EXTREMES AND RANGE OF PRESSURE, AND MEAN PRESSURE, IN THE SEVERAL MONTHS OF 1871. 


JANUARY. FEBRUARY. JUNE. 
M p 5 $ 3 3 3 3 & $ é 3 é ve 
2s Z FA b q & 2 3 2. 3 5 2. a g i. Z g > |ee 
SHEL AOSTEE oe g ie 3 Be) As | os g | ae 2 ee ee 3 el Niece lees 8 B® | ds | ok STATIONS. 

eee ac “ 2) 4e| 3: : a | oe | a2 : ener : a | oe | ce é e | AG] gE é » | af | asg 

eee| #2 )5| 3 |e] | ee) €2) es] 2 |e] = | dB) e212) 2 | Fi 2 ge e|-2 |e] # | BEL 88/8] 2] 8] 2 | BE] e816) @ |e] & | ge eae 

eee a | Sel eee ea |e | 8 | al sa | of | A a) = s ey et hie | a ers) Wey | Si a ||) Eo} & Sy sy eh ae oe oe me 

= ——} —_— [Nr nl a —— ll —— | | | | | 
North Sunderland ........-.0+++- 69 | 30°15 | 24 | 28-34 | 16 | 1:81 | 29°56 | 30°18 | 28 | 29°08 |%20| 1-10 | 29°67 | 30°35 | 28 | 29°05 12 | 1:30 | 29:76 | 30:02 | 6, 7| 28°89 | 19 | 1:18 | 29°60 | 30-21 | 28 | 29°36] 3 | 0°85 | 29°90} 80°12 | 26 | 29:29 | 18 | 0°83 | 29°79] 69 | North Sunderland. 
Alnwick 80:10 38,30] 28°25 | 16 | 1:85 | 29°49] 29°90| 1 | 28:98] 20 | 0°92 | 29°60] 80°30 | 28 | 29°00 | 13 | 1°30 | 29°69} 30°00 | 6, 7| 28°80 | 19 1:20 | 29:51 | 30-15 | 7,28] 29°35 | 4 | 0:80 | 29:84 26 | 29°15 | 18 | 0:95 | 29°71 Alnwick. 
Ree ey Smetiic e § 

(Tepswellaseestenrcissssevescesesis 96 | 30°35 |27,28| 28-63 | 16 | 1:72 | 29°79 | 80°35 |21, 28| 29°43 | 20 | 0-92 | 29°95 | 30°55 1,28 | 99:35 | 18 | 1:20 | 30:02] 80°30] 7 | 29°10] 19 | 1:20 | 29°84) 80-45] 7 | 29°55) 4 | 0°90 | 30°16 26 | 29°50] 18 | 0:85 | 30:03] 96 | Cresswell. 
Wallington ...cscessseeeeeeseees 39851 29°88 | 24 | 28:26 | 16 | 1°62 | 29°35 | 29:94 | 28 | 28°80) 20 | 1°14 | 29°46] 30°10 | 28 | 28°90 | 12 | 1°20 | 29°55 29:82} 6 | 28-69] 19 | 1°13 | 29°39 } 29:98 | 29 | 29:23} 4 | 0°75 | 29°67 1 | 29:08 | 18 | 0°84 | 29°58} 398:5] Wallington. 
Giller Goatscsiecsessestscherteore 1 30:30 | 30 | 28°52| 15 | 1:78| ... | 3070] 22 |29:20| 20] 0-90] ... | 80-44) 29 | 29:29) 13 | 115] ... 13020) 7 | 29°06) 19 1:14] ... [30:36] 7]29°60) 4] 076] ... 26 | 29-48] 19 | o-s2| ... perelnGullercoatal 
North Shields (S. ¢. de) sss-+++- GON ee lie |e ese lever UNCED GN ese | exe] cars [Pcs s|) LOO) 2978 Ue.5 | oe | cote | eee es ee ee fe 1:20 |29:70] ... |... | ... | «. | 0°74 | 30:01 vee | cee | ene | oss | 29°84] 125 | North Shields (S. ¢. c.). 
North Shelis (1) Re Ces “° | 36:30 | 24 | 28:51 | 16 | 1-79 | 29-71 | 30-30 | 28 | 29:24] 5 | 1-06 | 29-85 | 30°51 | 28 | 29°25 | 12 | 1:26 | 29-91) 80-16 | 6, 7 | 28-97 | 19 | 1°19 | 29°73 | 30°35 | 28 | 20°56 | 4 0°79 | 30°04 26 | 29°43 | 18 | 0°84 | 29°93] ... | North Shields (1.). 
South Shields .......::sesscesee 38 130-32 | 24 | 28:57| 16 | 1-76 | 29-75 | 30-24 | 21 | 29:34] 20 | 0-90 | 29°90 | 80°53 | 28 | 29°30 | 12 | 1:23 | 29°96] 30:25) 6 | 29:02 | 19 | 1:28 29°80 130:43| 7 | 29°68] 4 | 0:75 | 30°11 26 | 29:41 | 19 | 0:94 | 29:99] 38 | South Shields. 
Wylam (i. 4.*).-. «.-- “| & 30:36 | 27 | 28°47| 16 | 1:89 | 29:78] 30°17] 22 | 29°31] 20 | 0°86 | 29°89 | 30°54 | 28 | 29°37 | 13 | 1-17 | 29°98} 30°26) 6 | 29°07 | 19 | 1-19 | 20°82 1 30°36, 7 |29°57| 41 0°79 | 30°05 26 | 29°34] 18 | 0:95 | 29:63] 60 | Wylam (¢. A.*). 
yeaa ip aren | 86:5 Sel ne Wl colt 176 ) OOS | Gee dl edoall seat |-cbo. ORD te Wael ene Wee | 9331 (2985) ees fl) eal TS} 292657 res |) ee | enema eee Osom 2:95 ve | ose [use] eee | 29°83] 86°5] Bywell (z. d.). 
Allenheads (¢. d.) 1360 call t@ 2) QSRGRG |e epge II eser Ni cere | Meee a0 o5 1:16 | 28°45 1°10 | 28:28 O'71 | 28°58 | 0:78 | 28-48 |1360 | Allenheads (¢. d.). 
TVR eae es, 359-4 ies | ile | BES) ced [cca Pon |] con |] eal eee ieee || cay ole OH! coe gay | oem (orn IP SS ERFBYAL] cao Th cca I] ccs] cco |] OO | Nae we | vee | vee | 0°85 | 29°57] 352-4) Durham. 
Geuhamballicss ascct.ccasveclaeeed 80 | 30:22 [24 29 28-51 |16,17] 1-71 | 29°71 | 80°13 |21,22| 29:25 | 20 | 0°88 | 29°77 | 80°44 29, 30] 29-21 [12,13] 1-23 | 29:86 | 30-15 |6,7, 8] 28:97 |19, 20] 1°18 | 29°68 | 30°33 6,7| 29:51] 4 | 0:82 | 30:03 25 | 29:49 | 18 | 0:76 | 29°88] 80 | Seaham Hall. 
Seahaniee rn erence: __ | 30-24] 27 | 28:58! 16 | 1:66 | 29-70 | 30-23 | 28 | 29°26] 5 | 0°97 | 29°84] 30-48 | 28 | 29:29] 12] 1:19 | 29:93] 80°18] 6 | 28:97] 19 | 1-21 | 29°72] 30°38) 7 | 29°60| 4 | 0°78 | 30°05 26 | 29:46 | 18 | 0:90 | 29°95] ... | Seaham. 
Redmahcldese ns otecrrerers 360 | 30°31| 30 | 28°59 | 16 | 1-72 | 29°75] 30°36 | 28 | 29°26) 5 | 1-10 | 29°89] 80°51 | 28 | 29°32 | 12 | 1-19 | 29°94} 30-22) 6 | 29°03 | 19 | 1°19 | 29°76 | 80°36) 7 | 29°62] 4 | 0°74 | 30°05 26 | 29°43 | 18 | 0°84 | 29:94] 360 | Sedgefield. 
INCRE OnE PEE EEC Ce ~_ 130:22| ... | 28481 ... | 1-74 | 29°52] 3017) ... | 29:18] ... | 0-98 | 29°64] 30°42 | ... | 29°20] ... | 1:22 | 29°72} 80°13 | ... | 28°95 | ... | 1:17 | 29°54] 30°80 | ... | 29°51] ... | 0°78 | 29°85 | 30-23 |... | 29°37 | ... | 0°85 | 29°78 Average. 
Greenwich (¢. d.).....+0001sse0e 1:04 | 29°65 0°76 | 29°76 Greenwich (¢, d.). 


SEPTEMBER. OCTOBER. NOVEMBER. DECEMBER. 


North Sunderland ..........60+ 1:30 | 29°73 | 30:25 |'4g| 29°18 | 27 | 1-12 30°22 | 10 | 28:87] 1 1:35 | 29°65] 30°12] 19 | 29°16] 8 | 0:96 | 29:92] 80-18} 7 | 29°02) 28} 1:16 North Sunderland. 
EAUTIWA CRM tsereacscss sats cas 1:08 | 29:68 | 30:20} 14 | 29°05 | 28 } 115 80:20 | 10 | 28:80] 1 | 1:40 | 29°60} 30°10 |5,19] 29°02] 8 | 1:08 | 29°75] 3019} 8 | 28:95) 28 | 1:24 | Alnwick. 
Gress yelliserscstescsceesesteeorseres 1:05 | 30-06 | 30:50 | y"| 29°35 | 28 | 1°15 30°50 | 10 | 29°15 | 1,2] 1.35 | 29:93 | 30°38] 19 | 29°43] 8 | 0:95 | 30:04] 30°45] 8 | 29°33} 28) 112 Cresswell. 
Wallington: ccsescescstesss sscebarss 1:14 | 29°57 | 80:00 | 14 | 28:90 | 27 | 110 30:00 | 12 | 28°71] 1] 1:29 | 29:48} 29:87] 19 | 28°98] 8 | 0°89 | 29:58} 29°95 | 8 | 28:92} 28 | 1°03 Wallington. 
GiUlercoats .srsenseeeeereeserrvees ; : a 1:00 | ... | 30:50] 14 | 29°36} 28 | 1-14 30°42 | 10 | 29:12] 2] 1°30] ... | 30:34] 5 | 29°34] 8] 1:00] ... | 80:23] 11 | 29°12] 28) 111 Cullercoats. 
North Shields iG esse Bell eestelhss ie Be soe || 518} |] DERE) || cen | so0 |] oe |] coo f] Heal) co Secale rectal ne IPE NG CY Gore Nhs || eee ell cos || TRO ORYEYE | eee Mocon |] cons ices Jp cil Noueae ae d.). 
North Shields (I.) -..+ssseeee+ eS i , : 1:04 | 29:95 | 30°41 | 14 | 29-2 1] 27 | 1:20 80°39 | 10 | 28:96] 1] 1:43 | 29°86} 30:30] 19 | 29°32] 8 | 0:98 | 29:98] 30°41] 8 | 29°21] 28} 1-20 North Shields (1.). 
South Shields ............++ sal oe Eiea.|(bese 5 ess af tulsa ales Pa ieee etre ||tcsenl|) roo 30°44 | 10 | 29719] 2] 1:25 | 29°95] ... | ... | 29°36] 8] ... | 29°99] 30°41 | 13 | 29°26] 28 | 1°15 South Shields. 
Wylam (¢. h.*).... 1:26 | 29:92 | 30°39 | 14 | 29°24] 28 | 115 30°41 | 10 | 29°13] 2 | 1:28 | 29-82] 30:32 19 | 29°87] 14 | 0°45 | 29°94] 30-41) 8 | 29°18} 28 | 1:23 Wylam fe is) 
Bywell (t. d.) .... LO e-o hy ee eRe M elie Mls |) con lo nerds amell OER R | en Il aed Cece |] cos |] CRYB PBED || ceo 9 |] coo | cco. pce ff ae Bywell (¢. d.). 
Allenheads (¢. d.)..-.-++++++- 1:12 | 28°50.) ... |---|. |. | 1:02 | 28-45 1°35) [285380] se jl) cesil|| Sen lest (0:92) |P26c49) | emeeemmlltewen |feecwial| reve |feelLS Allenheads (¢. d.). 
Wubi emnkest-cesvessccceseeevess 1:04 | 99:57) ... ||... | .. ||... || 1429 Bee le geee Niece, [ot 42: | 29:48) seene|| rete ceca lees Ian 03)|/29-59] | meee (eee | res aera [PRL Durham. 
Seaham Hall... 0:92 | 29:88 | 80°39 |'4,'| 29°33 | 28 | 1-06 12 | 28:95| 1 | 1:34 | 29°77 | 30:22 |18, 19] 29-36 | 7, 8] 0-86 | 29°88 | 30°28 | 7, 8 | 29°26 |27, 28, 1-02 Seaham Hall. 

Deter ao : : 1:28 | 30-01 | 30°44 |I4, 16] 29:29 | 80 | 1:15 11 | 28°98] 1 | 1:48 | 29:94} 30:24 |1,19] 29-32] 8 | 0:92 | 29°95 | 30°35 |8 13] 29°12) 28 | 1-23 Seaham. 

Geeate reece snayesessrsanes } P 1:05 | 29:95 | 30:41 | 14 | 29°11] 27 | 1:30 10 | 28°98] 1] 1-46 | 29:87] 30:39] 5 | 29°33] 8 | 1-06 | 30:06] 30°45) 8 | 29°26] 28 | 119 Sedgetield. 

OR eee ins Sees Sevaseset a ‘98 |... aaa || @ . eS ... | 1:11 | 29°72] 80°34] .. | 29°19] ... | 1:16 ... | 28°97| ... | 1°38 | 29°65 | 30:22| ... | 29-26] ... | 0-97. 29°77 | 80-29 . [2915 |... | 116 Average. 

1:05 | 29°86] ... |... | .. |... | 1:26 | 29°72 139 |29-79| .. |... | .. |... | 0-99 29°82 | ee, |e nalee netoiza.93 Greenwich (t. d.). 


500 METEOROLOGICAL REPORT, 1871, BY THE 


Il. 


Extremes and Range of Pressure, and Mean Pressure, at the several 
Stations, FOR WHOLE YEAR, 1871. 


Dye 
a x 2 be B aa q 
STATIONS, £8 2 a3 #3 a | 2 8 Be 
Be] 8 | 82 | 8 eee 

Ox a a A mele 

North Sunderland ......... 30°35 | Mar. 28 | 28°34 | Jan. 16 | 2°01) 29°72 
INN WACK eacedoseseccn cece ses 30°30 | Mar. 28 | 28°25 | Jan. 16 | 2°05) 29°64 
@resswellueemeeceecesceree 30°55 age 28°63 | Jan. 16 | 1°92| 29°97 
NWalllime.om gem. <testy esa: 30°10 | Mar. 28 | 28°26 | Jan. 16 | 1°84) 29°49 

Gullercoatalesen se. 30°50 | so5 34 | 28°52 | Jan. 15 | 1-98)... 
North Shields (S.) ......... Sues mill Remade wee Gl) hea -2» | 29782 
North Shields C1.) ......... 30°51 | Mar. 28 | 28°51 | Jan. 16 | 2°00] 29°88 
AWaylain yo -sonaeeeatosse-acceet 30°54 | Mar. 28 | 28°47 | Jan. 16 | 2°07; 29°86 
[BAW GhadaénoSsocaodadobbedne eo Ken come WR Ses apo |||, 2EP te) 
MMenbeads si hecsdseae seman see lees taiieh ageecens ii|Naeesen | upetrtece 28°42 
Durlianas. sascseeteese eset see Seem Merete Ss, lL eesios Bop |) 20) 
Seaham Hiall.................. 30°44 |Mar. 29, 30) 98:51 |Jan. 16, 17) 1-93) 29°82 
SCaTAMMy rasueuisselcieist eins costes 30°55 | Aug. 28 | 28°58 | Jan. 16 | 1°97| 29°90 
Sedgefield .............05 sss. 30°51 | Mar. 28 | 28°59 | Jan. 16 | 1:92) 29°91 
Average for Whole District] 30°44 | ...... PACE Seao00 1:97] 29°67 
(Gieemvvachtenreeeeereneeeeerer Peat tataseeees uae UG sees Ren) 2S PS 


Mean Daily Pressure and Range of Pressure, in each Month, at Durham 
Observatory, for the Year 1871, together with the Means of similar 
results FOR TWENTY-TWO YEARS, from 1850 to 1871, inclusive. 


ae 

i Ee 2 lees : 

ee ieee] 8 | Se. pe eaiiies 

MONTHS. Age |Aast| 8 | Sy | asd] & 

a Sinaloa oe |e A 
VAMUGNY: Fe ieneesesccicestnstetlaeee 29°376| 29°378) —"002} 1°728 | 1°532 | +°196 
IR GWUARY?..cccdene cee -cinee enter ae 29°487| 29°512) —-025] 1°108 | 1-461 | —-348 
Manche cccncersccnt wacsanctsencs 29°552| 29-488) +064] 1°191 | 1°387 | —"196 
728 inl Gee eae ear ener cree an: 29°372) 29°536| —164] 1°183 | 1-196 | —-013 
May Zeiss cinestsmaalgestenepmnanie 29°684] 29°554) +°1380] 0°717 | 0-979 | —-262 
JUICE eas avec ethece waren ee 29569] 29°551) +-018] 0°848 | 0-904 | —-056 
Dalya etna creo eeeanneaaeens 29°357| 29°513) —-156] 0°896 | 0°886 | +--010 
INTE USUS Ve snaiseledtonantsesenececs 29°574| 29°512| +062] 1°0386 | 0 944 | +--092 
September, <..uecdwcsseecceess 29°529) 29°525| +004] 1°291 | 1°224 | +--067 
Metober ts sass theceees 29°484| 29°432) +--052] 1°420 | 1°379 | +°041 
INOWEHAIDER Gacobsdsacconcos codec 29°592) 29°504) +088] 1-001 | 1-456 | —-455 
December icocetsopeseescesees 29°574| 29°473) +°101] 1°170 | 1°481 | —311 
Average for whole period...| 29°513] 29-498] +015] 1:132 | 1-235 | —103 
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PLACE. 

Above Sea Level 

Height of Gauge... ; 
Above Ground... 

Monta. 

VanUany: LAr sess uneaeesd-ceceteese 
Rebiuaty ico. ctteccanceseeenecte 
Marchi titenssccsnarncnchecenen ee 
Moor Sa secumecisssnonceescusrmoenects 
May; (ivetat sce se oasctneteceencere rece 
aunt @ Seseeae eae su neers 
dit tinue socesemaneacnnoaasuaeseodoacs 
J NUIGAN Si Reaotagscenoncesceceheg taconod 
September s.cc..cuecscterecteseececcs 
OGtOber Rata eae eee 
INOW ETA NE poondoadoaocaadaavoonpoodee 
Decembeneace eee 
Shoe l tiore ASW coonppaonaoonpsanoned 
BER COL ene 
a, PASEO eae Oo aa aM 
Whee PL BGS A ttc tau aa ae 
RRC aie eke ea nee 
Sat Gad COGe est a eee a 
oe Iasi rcoacnonsncsoaBonee 
53 NS GAT Mr shoe ena nates 
ee lc BGS eee ocean 
cl AT SG eu nea ee contn 
oe 1S Gilleaeedeswacce ances 
ne ISGO Meee caneaean eater 
ity “SIGE O Mc ae 
Be MO UTECEG pte arene da 
AE aE ik (ewe ean Wee ctr: 
5 i ali Gi Sea eeaea namie 
Average of Years........-...00-02 


Difference in 1871 from Mean... 


Saughtree. 


760 feet. 


10 inches, 


Days 
Quantity . = be 
fell. 
Inches. 
2°04 12 
3°84 23 
2°34 11 
4°18 21 
1:14 11 
3°10 11 
6°42 29 
2:17 14 
2°47 10 
3°76 20 
2°80 13 
5°50. 19 
40°76 
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eeeaee 
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a eecee 
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Kieldar. 


673 feet. 
1 ft. 6 in. 


Days 


Quantity. |°2 wh 


eeceee 
eeneee 
eeeeee 
es eeeee 
eeeeee 


eeeeee 


seeeee 


ee eeee 


seeeee 


eeeeee 


DNTIN 


| SE 
Falstell. 
a 
3 fetes. 
Deva 
: mW! 
Quantity. a 
fell. 
Inches. 
117 18 
2°99 16 
2°06 14 
4-00 20 
1°21 12 
2°21 14 
4°74 25 
2°49 8 
2°03 16 
3°99 20 
1°66 20 
5°90 21 
34°55 | |204 
teen 195 
sisneen 204 
shee 199 
Gnooca 227 
Sesteme 230 
aisaae 186 
selaietete 188 
ppnsoo 198 
Sa0607 199 
siecioee 9138 
see 959 
ceeitee 182 
sate | 1165 


rhottle 


ww ws ws 
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RAINFALL FOR 1871 (Contrxven). 


TYNE DISTRICT. 


Pal Whittle i i 7 Stamford- y Newcastle, Newcastle, 4 orth Shiolds, | North Shields, | North Shields, | ‘Tynemouth | South Shiolds, 
PLAGE. Baughtres. Balan. Falstbne. Byrncss. Otterburn. | yihane Hall. re Allenhoads. ‘am Payee Aeon Fawcett. | Woodford. ,camphil, = ae Bywell. Wylam. ae Shotley Hall. an ne Titi, Daten ee ai aon Wallend. wa. Place. | Clemonthorpe. | Low Lights.’ | Pior Works | Marino School, 
Above Sea Level] 760 feat 673 foot. 700 fect. 500 feet. 880 feot. 420 feet. 1369 feet. te feet. 400 feat. | 469 fect. | 563 feot. | 500 fect. | 676 fect. | 800 feet. | B00 feet. | 8 ft. 6 in. 60 fect. 400 feet. 812 feet. 200 feet. 200 ft. 9 in, 105 feat. 125 foot, 160 foot. 12 foot, 61 ft 10 in. 
ee Gagne Groond...J 10 inches, 1ft. 6 in. Pa 1 foot. 9 inches. 3 ft. 10 in. 9 inches, 4 inches. 10 inches, | 10 inches. | 19 inches. | 19 Inches. } 10 inches. | 10 inches. | 10 Inches. 6 inches. Bas 1 foot. 8 inches. 1ft. 6 in. 7 inches. 1 foot. Lifook; Sse Lin, eas 
r Days Days Day Days Days | | Days Days ys Days! Days! Days Days! {Dasa Dayy Days! else] aa [Days 
Mowrm. Quantity yy Quantity. (F""] Quantity. (7.87) Quantity. 42) Quantity. |") Quantity. |7 Quantity. ny] Quantity. |92"") Quantity. | Quantity. | Quantity. | Quantity. | Quantity. | Quantity. | Quantity. | Quantity. cnn} Quantity. |") Quantity. | Qnantity. Quantity. {979} Quantity. |" ¥" Quantity. NE| Ow Quantity. oN Quantity. [90.""] Quantity, Tay] Quantity. en] Quantity, 
| fell. fell. fell. fell. fell. fell. fell. fell. h fell. fell. fell. fell. fell. fell. fell. fell 
Inches. | Inches. Inches. | Inches. | Inches. Inches. Inches. | Inches. | Inches. | Inches. | Inches. Inches. Inches. Inches. Inches. Tnchos. Tnehes, Inches. Inches. | 
January 2:04 | 12 258 | 169 2-04 1°78 1°90 18} 1:26 | 11 1:27 | 10 0°30 8 ve] 113 | 17] O98 | 12) 1:00 8} 116 | 16 
February 5°84 28 a |. 7 1°33 ' 1-90 178 1°85 16 14 8 148 12 O37 4 oo 197 18 159 18 184 17 184 15 
Mareh 234 1 it 2 | 12 104 107 1:27 1°38 14] 0°88 |} 12 O68 | 13 0:37 7 us 069 | 18 OM 9] 058 IL] OGt | 16 
April 4°18 | 21 =z 5 20 3-46 B41 3°65 20} 3861 | 18 312 | 19 BOL | 14 we | 879 | 28] B51 | 17] 8:49 19} 383 | 20 
ay 114 a8 ga Sa 8 0-08 Orb1 0:67 12 0°85 7 147 vi 0°60 4 Pio 159 13 150 ll 44 13 1:34 | 12 
June s. 810 | 11 eo eo | 11 CD CoN 14] 813 | 11 2:98 | 11 187 | 7 we | 264 | 13} 238 | 10] 271 249 | 18 
July ... 642 | 29 Ae Bee 27 8°42) |... 285 | 21 2°67 | 21 4 1c 3°79 | 27 B34 | 23 S17 see fans 
August 217 14 ES | Es | 8 275 ese 0:87 8 O79 5 “ aes 096 6 O95 6 O4 
Septemb 247 | 10 = & 14 628 | 138 476 | 14 15 of #00 | 18}! 8:99 | 17] 8:92 
October 876 | 20 8°99, 18] ,° 2 18 2°78 | 15 2°57 | 14 14 ow 196 17 Li7 4 1's0 16 
November 2°80 If 166 rH) ata 4 | 14 211 16 1:97 | 16 14 Or 184 | 20 143 17 1°68 18 
December 550 ty) 5°90 22 1°50 13 179 17 l4 one 191 19 157 14 159 18 
Total for 1871 . 40°76 194 B45 |178 as 83:01 {185 2669 |153 159 116 ve | 2618 204 | 23-40 
snespe wae connor a0 170 26°90 |162 i! 24-43 |1b4 144 109 ssa | 25°22 (172 |} 21°74 
187 30°59 29:20 25°15 |157 179 160 91 | 28°93 |166 | 20°70 
agsete 5640 [266 | 84°38 |208 29°89 80°11 2643 |131 wee 175 118 | 23°35 |173 | 20°02 
4945 26 28°53 |216 26°97 22°38 |144 | 25°53 ae 9 184 ae | 2661 [168 wnewes 
41°83 |228 g 29°81 {173 | 30°09 ce 22°19 |169 | 26°65 «ee | 26°39 [188 28°68 oo 
2980 |... cl 27-41 ae 124 | 27:29 | ... | 26°89 [130 tee 2347 | oe 
29°02 27°69 26°93 me see | 27°82 | «. | 26°00 ae ve | 27°60 oy ” 
30°40 28°60 0 f im ve | 247 “ 
22°19 26°00 1 or 28°01 U 
2 or 24-62 | | 24°76 ” 
35°21 5 5 8412 | .. 82°18 ae 
27°85 BH ove | 23°61 os mat eneaue oe 
29°19 A 13,29 wee seaece ave as gua 
= 28°86 16°43 . my 
45°48 aren a 35°06 g1e2 |. a 7 
—$ $ $$$ $_______ _ } - — —————] aie —— Le eS OO) nl reread 
Avornge of YOars.cccsccecsee] sere ol erctice mn an : -- | 81°60 |149 | 80-99 [168 | 87-39 | 89 | 48:15 25°26 | 28:94 | 27-41 | 28°68 | 29:38 | 28:93 | 28:25 | 28:88 28°75 | 26°60 139} 24:52 |160 21-75 {137 | 2614 | .. QU-71 [168 | 26°38 |199 | 23°81 175 | vee | oe 
ay Syoars. |2 yrs] Sycars, |S yrs] 3 years [8 yrs] 16 years. 9 years. | 9 years. | 9 years. | 9 years. | 9 years. | 9 years. | 9 years. | 16 yeaes. .| 16 years. | 4 years. yrs} 3 years. |3 yrs 13 years. |7 yrs} 13 years. 12 years. | yrs} 4 years. | yrs} 12 years. |ll yrs] 7 years. | yre 
Difference in 1871 from Mean...] ..... Prout | ao ato] |) coos: na ee | errs jy rereco vee | $2°92 [417] —5°O8 |—3 | —539 +174 | 41°98 | +118 | +063 | —O-4 | +256 | +047 | +465 —2:24 | +0:30 |} +5] +093 | +1 —1'56 |—21} +0:28 |... | +0°08 |4+35] +1°69 |... | —1:27 J—37] 41°51 [+B] eee |e 
Inches. |Days} Inches. |Days] Inches. Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. Inches. | Inches. |Days} Inches. | Days} Inches. | Days} Inches. Inches. | Days} Inchos. Inches. |Days} Inches. | Days) 


fe 


G pies at 
ea!) 


ae Dinsdale: Darlington 
: Darlington. (Gouna). 
Above Sea Level 54 feet. 150 feet. 
Height of Gauge... 3 
ie Ground... 2 5 10 inches. 
Days Days 
Monta. Quantity. poe Quantity. one 
fell. fell. 
Inches. Inches. 
DAMUATY, Haeetace seg eens teeere cae 
Hebritanny isereeeeaccaneccneceeaecien : 4 
INGRC HE er stuniecaae ote conec lene ‘= = 
PACD Ios tiatecteacn sane cars eoretet ee mo. 
NUE WS Goneep Serle dance None RaSeE nace m 25 
AWE). Goseudsoe couceeeceecarspnaceadas aS s a 
Jiuliy: Sees cmehebesemsnpersoeaeorentarne 5 ae 
AL GUS gatecedaumce seer iccisnstgoenoanins 1 ae 
Sune: ess tole | Seana Pa = 
CLOMEN tc. tee seoecencoiestcotaees 2 S 
INK) Oe) eo scuscuoreapeue saepoaoodace 4 = 
Mecember: see seeeecccs on ccseceaee 
Motal for MS Tilers os. cacenootecee le eee -s» | 21°10 
99 SAO ua ranrsenisavatee nea 93°39 '146 | 21°15 ws 
99 MS GON iacnsenesecosen 96°32 (155 | 24:03 1125 
75, ING} 815).20 -ancangeinccadaoea: 24:96 |187 | 37°25 Bac 
oe LS OWeeatcaces yeteeseacen 26°66 |175 | 40°79 
ne TSGGIM acne decade eens 29:95 |... | 38°71 : 
95 TS Go raeccscnsewocteaiseueen 22°50 se | 27705 | ... 
an US Gy escenceereemecocchcd (musa as 22°11 
“5 NS GSiechens wasorenasteal uecusee 19°26 
9 USE? evsdaccaasaeescccsecdh liseeee 21°24 
99 US GM sre sescsmcstnwacceiel) deter 32°83 
99 a Neo 0 peseenonoctaoscacodd labiacAdsc 31°86 
5 POD Oe ctiisaeewccseseecace|l -ceeawe 27°65 
es UIC Yoianenecadcorrecepsccdd |i macidoete | ose. || | coarer 
55 1 ESI Reo SeRAR ere ato MESA Baa coo |! seeds | 
An PSH Gus hctoaecusececesadd. Gteeteel oil MCeemn Neier cee | 
Average of Years..........00sc0+9 25-51 26°46 
6 Years 13 years. 
Difference in 1871 from Mean..} ...... —5°35 
Inches. 


Quantitity. 


seeeee |e 


seeeee je 


+0°82 


Inches. 


“Cs. 


Se 


‘ oer ee 


a eed |S 


REV. R. F. WHEELER, M.A., AND DR. HOOPPELL. 501 


NOTES ON THE RAINFALL OF 1871. 


Mr. Symons reports that on the whole July was the month of 
greatest rainfall throughout the British Isles, although it was 
surpassed in England by September, and in Wales by October. 
By far the driest month was May, and it was almost equally dry 
in all parts of the country. 


January.—Rainfall above the average in South Wales, parts 
of Devon, Worcester, and Kent; below it in all other places; 
and less than half the average in the Midland Counties, York- 
shire, and some stations in Scotland. 


February.—In England the fall was above the average, except 
in Kent, Oxfordshire, and Leicester. It was above it at all the 
Welsh stations, and at most of those in Scotland and Ireland. 
In Skye only three-quarters average, and on East Coast of Scot- 
land it was more than double the usual amount. 


March.—Much drier than usual. 


April.—Quite a contrast to the previous month. At most 
stations it was more than twice the average, at many it was 
more than three times the average, and in the counties of Fife 
and Forfar it was more than four times the average. 


May.—A very dry month, the rainfall scarcely half the aver- 
age. 


June.—Another rather dry month, but not uniformly so. 


July.—Much more wet than usual. Ata great many stations 
the fall was twice the average, and at some two and a half times. 
It seems to have been uniformly wet over the whole of the Brit- 
ish Isles. 


August.—The ordinary rainfall was not half the average. 


September.—The rainfall of this month was very irregularly 
distributed. It was very much below the average in Scotland 
and the West of Ireland ; near its normal value in North Wales; 
and about two or two and a half times its usual amount in South 
Wales and throughout England. 
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TEES DISTRICT. 


DISTRICT. 


COAST DISTRICT. 


near 


Dinsdale, 


Darlington. 


Darlington 
(Southend). 


Greta Bridge. 


Gainford. 


Ushaw College. 


SSS 


COQUET, WANSBECK, AN 


——_- >>>. $e Oo 
RAINFALL FOR 1871. . 
D ALN DISTRICTS. 


Height of Gauge... 
2 eae Ground... 


150 feet. 


10 inches, 


431 feet, 


5 inches, 


251°8 feet. 
1 foot. 


600 feet. 
10 inches. 


‘Tynemouth 
Pier Works. 


Seaham 
Hall. 


Harbottle 


Litborn 
Tower. 


Glanton 


Pike. 


Quantity. 


(Quantity. 


Quantity. 


Thiches. 


No returns for 1871. 


ret 


3 
= 
a 


Tnehes. 


Inches. 


1-70 


Days 
on whi 


Quantity. | Quautity. 


Quantity. 


Quantity. | Quantity. 


Sars 
Xe C2 oo ROO 


furnished. 


Monthly returns not 


LD SLO IS Se 
WOUIBH KH Sor 


Tnches. 
117 
178 
0:93 
312 
1°89 
3°41 
3°35 
149 
5703 
2°35 
156 
1:80 


61 ft 10 in. 
1ft. 2 in. 


lon wh} ity: 
Rain Quantity. 


80 fect. 
1 foot. 


500 fen 
1 foot. 


300 feet. 


6 


5S4 fect, 


} Quantity. 


. 


Days} 
jo wh 


Quantity. | Quantity. 


a 
SAH SORE 
SOHaSee 


Average of Years.........++ oun 


Difference in 1871 from Mean., 


24°96 
26°66 
29°95 
22°50 


a1 
6 Years. 


21°15 
24-08 
37°25 
40°79 
3871 
27°05 
22°11 
19:26 
21°24 
82°83 

81°86 
27°65 


26746 
13 years. 


21°10 


30°25 
26°74 
21°56 


27°88 
24°86 
26°82 
25°76 
25°85 
31°26 
29°73 
24:59 
28790 
22-95, 
26°03: 


Inches. 


Inches. 


2277, 
2-01 
0-46 
2:59) 
149 
2°69 
3°93 
0°76 
497 
159 
234 
156 


Tuches. 


cd. 


furnishe 


Monthly returns not 


+0°68 


Tnches, 


156 

2 yrs. 
+15 
Days| 


26.78 


11 years, 


+110 


Inches. 


24°82 
23°38 
22°68) 
21°05 
24:22 


26°66 
21°63 
24-22 
22°56 
23°61 
28°32 
26:07 
22°74 
26°15 


9 months 


7 
27-42 
26°61 
30°02 
30°39 


24:27 
27Uy 
32°90 


8017 
25°38 
2o4 
80°15 
27°82 
85°06 
54:26 
28°69 
80°09 
27°12 
2710 


* Imperfect. 


23°32 
7 years. 
+17] +150 


Tnches. 


24°66 


9 years. 


+2 


Inches. 


27:43, 


15 years. 


—1:99 


Inches. 


29:18 
11 years. 


+099 


Inches, 


* Part of Month Estimated. + Imperfect. 


—<—. —_—_—__ 


Milificld, | Middleton 
i 


Quantity, | Quantity, 
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October.— The fall of this month was pretty evenly distri- 
buted. It was rather in excess along a belt running from Pen- 
zance to York, but in other parts it was only between half and 
three-quarters of its usual amount. 


November.—This month was a dry one, very few stations (ex- 
cept in Scotland) having half their average fall; those in the 
South Hast of England not one quarter of it. 


December.—Slightly below the average in the South of Eng- 
land, in Scotland, and in Ireland, and slightly above it in the 
North of England and in parts of Wales. 


EXTREMES OF RAINFALL IN 1871. 


The following returns are taken from Mr. Symons’ valuable 
yearly publication on ‘‘ British Rainfall. 


ENGLAND. 
GREATEST. LEAST. 
INCHES. " INCHES. 
Seathwaite, Westmorland ... 115°15 | Pampisford Hall, Cambridge 18°60 
Grasmere (Easedale Tarn) ... 92°00 | Royston...........sseccsessseeeees 19°07 
Dartmoor Prison Garden...... 79°63 | Cambridge Observatory ...... 19°12 
WALES. 
GREATEST. LEAST. 
INCHES. INCHES. 
Beddgelert... s-dsccan-csccsasees 11089) || Maes=y=dre) .o..0..seesssoneeher 24°63 
Miberdarre +. auncuee once hegre: 81°60 | Llanerch St. Asaph............ 27-12 
Dy liveyt saseesswackormenstce toc: OPO) ||P Lait tl )OsHnS anosnbee ccoosecBmOsGeAs 28°23 
SCOTLAND. 
GREATEST. LEAST. 

2 INCHES. INCHES. 
Bridge of Orchy ..............- 137:82))|(Snyershitiecanersnseeceanteneetaee 26°18 
Loch Lomond (Firkin) ...... 97°80 | Dingwall Academy ............ 22°19 
Ballachulish’ yy. -ejat..esaccose 83°59 | Logie, Coldstone ...........:... 24:27 

IRELAND. 
GREATEST LEAST 
i INCHES. IN€HES. 
Mallanney:caccastessasca cere onsen O21 2) PA COLA E tessa teceseasccccrute » 24°17 
Detterkenty's..:.-s.cscosnessn sss 52°63 | Dublin (Fitzwilliam Square) 25°37 


Ballyhylandrresstescscecaeeen: AT AN | Portal tome inecinane nse atie 28°51 


en a 


een on 


pecladesdl 


oy 


an 


ee 
a 


RAIN AND SNOW. 
JANUARY. FEBRUARY. MARCH. | DECEMBER. 
a eee ee | 
. {Amount] Days. }/Amount PS eat Days. 
ae lo39! 5 | 029| 5175] a5 
asthe | 2611 16 | 2:02] i3itos} ay 
AN ies. 1155] 11 | 014] 4/451] 13 
eel 115| 7 | 248] 15lo4o| 98 
ee cl 051! 5 | 0-80] 7140] qa 
(aie 0-75 | 15 | 1:95] 7le-951] 47 
Re 177] 16 | 219 | 204-53] 95 
a ORE 297 | 14 | 1°84] 19!1-041 16 
aia 11-48 | 16 | 3:61] 2410-92} 49 
Katee Se 055] 9 | 210] 141-35] 74 
ae aie 1:96 | 21 | 3:79| 203-05] 99 
Mietee| 150°] 14 | 134] i7\1-00 | 44 
eS | 261] 16 | 2-99] 201-83] 73 
SS at | oe7| 8 | 185] islis4| 77 
ee a | is9| 14 | 1-721 83-93] 94 
eae 156] 13 | 1:89] 15b-77| 18 
| 1.04 17 1.07 14 
{ 
| 
\\| 
i 
| 
t 
| 
/ 


DAMYWYTAM reece e eens 


FCTEL | TE OLUTATUUMQUOM  sesecevesseescovee 


31:10 
24:23 


TOTAL. 


Amount| Days. 


147 
139 
146 
133 
127 
153 
219 
200 
211 
185 
206 
161 


PML I i773) 

22°40 144 

26°43 132 

25°15 157 
43 148 
“69 153 
*267|16,300 
ee 
‘1 inches 


fan inch 
‘which is 
W was in 
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1871, with Mean for 10 Years. 


en 


ht of Tyne, at Wylam Bridge, % 


Diagram of Rainfall at Wylam in 1871, with Mean for 18 Years; and 
eu 


19-@ |9F-6 


GP-E |GL-6 


68-6 |0F-6 


90-& |80-§ 


66-6 |90-G 


99.1 |P9-T 


62-1 |06-1 


98-1 |09-T 


60-6 |OL-1 


VG-6 |0F-6 


"SUBOTL 


“D9q 


Lo 
Suge 
“ony 
Pra 
“oun? 
“ken 


. “Tidy 


16-6 |96.6 |" TU TK, 


GF. |F-8 |" “Gag 


GL-S |9F-& 


BOOT | 097 


*TL-€981 | “IZST 


TBE 


—- 


*auAy, JO 
PSO 


te) 


(3) 


96-96] 1&1} 69-96 


6-91 | 96-6 | SI | 09-1 


6-S1|F2-6 | OL | IL-6 


G.61)6¢-1 | 8 | F¢-1 


9-71 | F0-6 | IT | 96-1 


‘shu | ‘Soyouy fsAvq | ‘soqouy 


“TL81-4581 “TAI 


"s[Rq0 7 
“AON 
490 
ss adag 
“ny 
“+ Km 
““OUNg 
“Se 
“Tad, 
RT 
"Oed 


uve 


TRAY 


RAIN AND SNOW AT WYLAM FOR 18 YEARS (FROM 1854 TO 1871, BOTH INCLUDED). 


JANUARY. | FEBRUARY. MARCH. APRIL. MAY. JUNE. JULY. AUGUST. SEPTEMBER. OCTOBER. | NOVEMBER. | DECEMBER. TOTAL. 
Amount] Days. JAmount} Days. [Amount Days. }Amount| Days. JAmount} Days. |Amount| Days. |Amount| Days. |Amount} Days. |Amount} Days. /Amount} Days. |Amount| Days JAmount} Days. |Amonnt| Days. 
1854 ... 365 | 14 0:39 5 0:29 5 5 218) 18 10 329) 17 6°52 | 20 0°52 8 2°53 9 516} 21 175 1b 78110 | 147 
1855 1:27} 10 2°61 16 2°02 13 5 1°35 10 15 1°33 12 3°60 15 O31 4 3°59 13 2°73 15 1:05 11 ] 24:23 139 
1856 167 14 155 11 0-14 4 13 337 16 16 171 9 3°85 13 4°83 16 1:03 11 1°42 iil 451 13 | 29:25 146 
1857 254 13 116 7 248 15 12 1°39 12 7 143 10 2:90 8 3°22 13 1°56 13 229 15 042 8 | 2447 133 
1858 0:46 4 01 b) 0°80 7 7 0-79 13 8 340 11 194 17 2:97 14 166 17 2712 10 140 14 } 18:23 127 
1859 0°63 12 0°76 15 1:95 7 19 0:27 3 10 1°80 13 2°63 17 3°66 12 2°64 17 2°95 17 42545 153 
1860 410} 20 177 20 14 221 14 18 213 21 111 15 3°02 19 3°06 23 4°53 25 31°38 219 
1861 0:89 15 297 19 13 O71 10 17 176 14 2°63 19 1:23 13 3°76 25 1:04 16 [23°54 | 200 
1862 210 16 1-48 24 16 2°60 18 19 BAT 10 1°30 14 1:87 18 O91 16 0:92 19 |24°68 211 
1863 3'50 | 28 0°55 14 16 1:22 14 if Ppl 20 314 21 3°96 17 ald 11 1 14 28°39 185 
1864 0-76 13 196 20 ilil 273 14 16 158 17 199 26 6°67 15 27 |) 21 3:05 22 12757 | 206 
1865 - 121 14 150 ul 10 4°56 16 B 2°86} 22 O32) f4 rol | 21 2-74 | 18 1:00 14 [29:67 | 161 
1866 . 1°63 17 2°61 20 12 115 7 12 3°65 20 454 | Qh 0°70 10 2°74 10 1°83 13 |29°81 173 
1867 . 408 | 22 0°67 18 12 2°22, abE 8 2:00 12 2-03, 1b 094 bi} 0°59, 4 1:84 Il | 22-40 144 
1868 . 315 18 1°89 8 13 O77 5 2 2:23 8 4°26 13 131 11 246 2 393 24 | 26°43 132 
1869 . 197 12 156 15 10 3°86 16 7 1:25 10 204 17 213 14 2:97 15 27 18 [25°15 157 
1870 . 155 15 194 abt 5) 0-72 if 12 2°39 8 1:07 11 4:81 22 2°73 15 4:83 20 | 2443 148 
1871 . 1:26) 11 154 12 18 0°88 He abl 0'87 8 528] 13 278 | 15 211) 16 150] 13 {26°69) 158 
Mean............)2'040 | 14°6 | 1522 14:00 ]1:°781 | 11°72 |1°832 | 11°72 11°50 | 2°058 | 12°00 |2°677 | 14:50 | 2*502 | 14°67 | 29:59 | 14:5 | 2541 | 15°28 | 2°258 | 15°89 | 26:267/16,300 
In these 18 years the greatest fall in one year was 31°38 inches in 1860. The greatest number of wet days was 219 in thesame year. The month of greatest fall was October, 1865, when 9°51 inches 


of Rain fell; the day of greatest fall was on the 18th of the same month—the amount in 24 hours being 2°30 inches. 


of water—or melted Snow—fell. 
counted, in a melted form, as Rain, and included in the Rain table), it only fell once, during the 18 years, so late as May; and twice, so early as October. 


The year of least Rain was 1858, only 18:23 inches being received in the guage; this was also the year of fewest wet days, as there were only 127 days on which move than one hundredth of an inch 


The month of March, 1856, was the dryest month, only 0°14 of Rain falling; and June, 1868, had the fewest wet days, viz., 2. 


the first three months of the year. The greatest amount in one year was 6:27 in 1864; and the least 0:93 in 1858 ;—the greatest amount in one day was 1°80 on December, 26, 1856, 


SNOW (INCLUDED IN ABOVE TABLE) SEPARATELY. 


JANUARY. 


FEBRUARY. 


Days. jAmount| Days. jAmount Amount} Days. Amount 
1854 .. O11 1 ono or ct 4:91 
1855 1°05 9 2°18 14 0°61 5 4°38 
1856 O14 2 0°60, 2 tae on 3°60 
1857 1:21 6 | 070 3 | 0:89 3 2°88 
1858 cnn ob 0:27 2 0:66 4 0°93 
1859, 013 2 0:08 1 cco we 1-41 
1860 1:06 j 144] 8 | 004) 1 3-93 
1861 0:27 0°30 2) O17 1 143 
1862 0715 2 | 0:28 3 Lob 7 2°26 
1863 i oe 131 4 159 
1864 4 8:26 | 12 6:27 
1865 6 | 094] 7 pee lee licen) 
1866 Y |) 1:03))) 4 026| 1 | 259 
1867 ao 1:06 | 12 0:99 4 5°66 
1868 woe | ca |) oe .. | 350 
1869 . 1 1°32 11 2 212 
1870 . 8 111 4 175 8 | 5:97 
1871 2 0°32, 5 0:36 2 163 
Totals ......... 9:09 | 32 [56°69 


3422 | 2-974 


On December 7, 1856, there was a flood which rose to 19 feet of the guage. 


the Crow Tree Bank at Ovingham and Wylam Bridge (4,525 yards) ‘to be 12:02 fect, or 4°68 feet per mile, 


JAN. | FEB. | MAR. |APRIL,} MAY. | JUNE DEC. | Mean. | Highest. Lowest. Date. 
1862 217 | 993 | 271 | a4 3:30 | 269 | 16:0 ft. 1 ft. | Sept.&e. 
1863 3:28 245 | 2°65 8:00 | 2-91 | 17°5 Jan. O07 eee 
1864 3:30 | 3°83 | 240] 1-60} 1-75 330] 246} 165}; |Mar. 15107 7 | July,&e. 
1865 st] 3:20 | 250) 1-781 1-40 | 1-63 3:16 | 2-26 | 13-0 7” | Oct. 0-7 }, | Oct.. 
a5 alt tant Gaal REIT GG || Gea 362] 318] 15% }, |Oct. sofa » | Often. 
1867 .. “90 | 3:60 | 3:20] 3:50} 280] 1-80 £00} 277] 140 5) JJan. 8]1- 7 | Often. 
F oy Ea leararalinn: far ob q Ore %y Ja 
IEG, ccoreoomen 305) 415 | 395] 290] 187] 122 369 | 255 | 16-0 pavatt 08 ,, | July,&e) 
1869 .... 4-99 | 2:80 | 2-40 | 210] 1:30 8:06 | 264) 175 ,, }Feb, 8] 1: ,, | Often. 
bres et | [ exean| | err | tox || ase 827 | oa7 fare ,, {811 | Often 
: i 
1871 .. 8:2 2:25 | 2-40) 1°70] 1°60 3°75 | 246] 140 ,, | Jan. 17 138 ,, | June. 
Mean «...ess004-4| 3°718 2°588 |2:038 | 1845 3-415 | 2-609 | 


Mr, Atkinson states the zero Of his scale of feet on South Pier of Wylam Bridge to be 1438 above the ordnance zero; and the fall of the river between 


With regard to the Snow (which is 
76 per cent. of the annuai fall of Snow was in 


| 
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Mr. Procter has again recorded the observations on the depth 
of the wells at the Low Lights, North Shields. They are as 
follows :— 

MONTHLY DEPTH OF WATER IN THREE WELLS. 


1Min bao Ft. In. Ft. In. 

Jainueisyereree eee 8 2 ig) il 12 B Taken 4 times. 
February ......... 8 2 20 «1 12 i) Oe 

BCH ees: Bie Non eos 3 oe 
ANOyell 4 ooedocsabeec 8 2 19 il 2 FRE | on 
Maye See 1) io. 2 eon 
JULES Ace seceen sec 7g 1O iG) il ) O) Bess =o 
ly eee ee fh ik |) 1 4 OQ 1 ee 
INET, cocoooasacee 0S 8) Gl Ol eee 
September ......... G8 18 4 8 8 55, eee 
Octoberke ess a AO O iil = i 
November ......... 8 2 1) it sy, Ae ee 
December) --.-----. Bi 2 20 3 55 49) ee 


NOTES ON PLANTS. 


Tn addition to the large amount of information contained in 
the tables, comprising the budding, leafing, blossoming, and fall 
of the leaf, of forest trees and shrubs, the sowing, gathering, and 
yield, of grain and other crops, the blossoming and yield of stand- 
ard fruit trees, and the flowering of wild plants, &c., m 1871, 
the editors have received many valuable notes from different sta- 
tions, which are arranged under their respective months below. 

Mr. Coppin has kindly furnished the Club, as in former years, 
with a very interesting table of the flowering of wild and garden 
plants, in the neighbourhood of Tynemouth. This has, for 
greater convenience, been printed on the same sheet with a por- 
tion of the other tables. 


January.— 
Acklam.—Winter aconite in flower on the 17th. 
Gainford.—Hepatica in flower on the 20th. 


February.— 


Wallington.—Roses suffered very much from the frost, espe- 
cially the China roses, many of which were killed down to the 


a 


BLOSSOMING OF WILD FLOWERS, 1871. 


RorHpurr, CREE MELpox. WA Sus Aarhrey pas 
[WILD FLOWERS} b 

Bie | lossnenlftBtoatom|| uso BGatpard | Tease] foteesom || Blossom, 
Anemone ......J April14 } April 1] Mar, 23] Mar. 22] ...... April 1} April1s | April 8 
Bulbous Sr0%% i May11] April 8 | May 29] May 16])May 8] May 10} May 20] ...... 
Coltsfoot ......J ...... Mar. 25 | Mar. 24} Mar. 18} Feb, 24] Reb, 23] Mar. 9] ...... 
Cowslip «........ April15 | Aprill6 | May 1) April 8} April21} April10] April13} May 3 
Dandelion ...... April 20 | Mar, 28 | April 15 | Mar. 24] April27] April 1] Mar. 8} April30 
Forget-me-not.| June 10] June 1) May 27} Junell) ...... May 20] May 18] April26 
Garlic......c-s-0.] -20-- July 12} May 23} May 26] ...... May 10| May 22] May 15 


Hyacinth ...... vee | May 25} May 9] May 24 May 16] May 26 
LilyoftheValleyj ...... May 15} May 25] May 22] ...... May 27} May 12 
Marsh Marigold} ...... | May 2]May 5 WH] | aceon April 20 } April 19 
Pilewort....--...] ------ April 1 | Mar. 25 Mar. 10} Mar. 13 
Primrose | Mar. 19 | Mar. 21 | Mar. 27 Mar, 10} April 16 
Red Poppy...+-:J s---+ July 12} July 10} sf ose May 30} June 17 
Stitchwort......J  ..-.- May 20} May 19 May 6} May 10 
Snowdrop ......] Feb. 28] Feb. 20} Feb. 15 Sats}] (eeceecee Feb, 2} Deb. 7 
Strawberry ...J «++ April12 | May 23} Mar. 24] .....- April 1} May 15 


Veronica Cha-}) 
medrys ...|5 


Violet... 


secre May 20] May 21} May 27}May 4 May 10 


Mar. 1} Mar. 26 


May 5 


estes Mar. 20} May 21 Mar. 8]Mar. 9 


May 23 
Jme 1 


April12 


BLOSSOMING AND YIELD OF STANDARD FRUIT TREES, &c., 1871. 


CRESSWELL, MELDON. WALLINGTON. NORD p D 
stANDARD ISHIELDS(C) SEAHAM HALL. ACKLAM. GRETA BRIDGE. 
FRUIT TREES, &o. In i 5 
Blossom. wae Blossom. ‘aah Blbaron: wath Blowsom, eo MAG Tia Oe Fe Gathered: 
Apple wssstseseeeee May 12 | Scarce ......... May 2/1 | Not half crop...] May 12} Quarter crop ..) May Gy) acne Searees..sceserves May 5} Very bad ...... May 20} October 14 
Ghieriyaeressscteereses April 16 | Partial ......... May 4| Very bad ...... May 1) Failure MEN) cercen Partial .........J April21 | Good ... .| April22| June 20 
g a : ci 
TRIN” coooncaanaseoncey April 16 | Partial ......... May Bt) | Rat essrress sre May 7} Failure PMY -corccn Scarce.. | April 26 | Moderate 
Blum yesaessseeeeeer sees April15 | Good .. «| May 4 Failure .. SCAVCC..+.s2200e5:| April 8 | Scarce... «| April23} October 6 
. . ay 7 Mk - . . . 
(CHTEN sa sucenond April 8 | Plentiful......... rea 59 on } Good coceneey April13 | Abundant ... { 28] April 1] Partial .........) April April16 |) July 1 
Gooseberry ......... Mar. 30 | Partial .. 4) April 4 Very bad ...... April 1} Abundant ..... Mar. 29] April 1} Partial .. +} Mar. 20) July 80 
Raspberry +, dune 6] Partial ......... June 16 Good wo... June 12 


Strawberry ......... 


Abundant ......J0  ...... May 30} Good ..........44 


(OH Greco 


combine) May 16 Good ............] May 16 


Abundant ...... ay 6} May 30 


-| May 15 | July 21 


May 22 


MELDON. WALLINGTON. WHITLEY. SHIBEDS (0) ee ACKLAM. 
GROES: Cut, or es Cut, or = Cut, or Cut, or 
Sown. Guile: Yield. Sown. Galea? Yield. ae Yield. Sown, Gathorea. Yield. 
Bavleyjaueereceacercess| Wemtescess cee Aug. 28 | Very gi jodisccsf!  cecsccsss fl ceeceeess [0 eeeseree © f  neeeee, fA 2 renee Aug. 22 Good, 
Beansicccvscsccavsccsel| sceeeveces |) eneesiver (Ite seusMeey MUDD eeerectet) lll) Gvaresccy 10) coaecsssi men | WEL GD gt Oi | Mame cca | Mt tcen Sept. Good. 
BES? cnicccoencrod | —ossaneten July 10 | Extrag ood ...f Old Land...]| July 12 | Heavy wccccf cae,  f cceeee  f seeeteene Pf ceneeeens July Pair. 
Mangold May 13 | wees (CLR UES cteccsd | > creo | chor 9) areecron Oct. Good. 


Aug. 26 | Good. 


Sept. 18 | Pair 2 Ques cccseeece | ceevereee | 0 teeeeere 9 Feb, 15 Ps.  f Good...) 
Sept. 25) )|(Rain. Grace... b j di, ceri BL 20) fh ese seaeeed April 6 
agennongG Very ¢ ood...... e 5 HI} rasa50 create 


Very 2 200d cere) ceeeccacs | tenceenee | susan ves oo 29 | Good ........, Mar. 6 


Moderate. 


Pair, 


Aug. 


Sept. 18 Moderate. 
Good. 
Ang. 31 Good. 


Eee 
BLOSSOMING, &c., OF FOREST TREES AND SHRUBS, 1871. 


ROTHBURY. CRESSWELL,. MELDON. WALLINGTON. REE awa BOAT Genin Soa 
FOREST TREES 
Senne tn Bnd. | tn Lear. {In Blossom wor InBud. | 1 gra ect Song Divetied wit ke Divested 
I Teas ud, | InLeaf, fin Biossom| 70, | In Bud. | InLeaf. |InBlossom| > Of, | In Bud. | InLeaf. [tn Blossom} > Of — | InLeaf. |i Blossom} In Bud. | In Leaf, |In Blossém| Lees, | TM Bud. | In Leaf. |In Blossom Leones, | Mm Bud. | Tn Leaf. |In Blossom ee 
Alder...... eavass\ ered +] April 6| April28| ...... | Oct. 26} ...... | May 15 | Mar. 25 | Noy. 10} Mar. 81} May 24 | Mar. 27 Noy. 16} April 5} April30} Mar. 19} Oct. 28 April10 | May 30| Mar. 1 Mar. 31} May 1] Mar. 10|Noy. 4] ...... Botectre Peesiccoo Wt? ao-tr 
TIN. Gidocesenaas enscocod | occésa May 26) ...... Oct. 14 )) va. June 8 | Mar. 25} Oct. 25] April22 | May 80] May 24] Noy. 4} Aprill12) May 22] April25) Oct. 23] ...... | ...... May 15] May 29) April19 April17 | May 27 | Mar. 31] Oct, 24] May 20] June 1 Noy. 19 
Barberry . April26 May 1] April28| Noy. 5} Mar. 12] April380} June 8|Dec. 1]Mar. 8) April 1) May 24) Noy. 24] ...... | 1. April 2) May 16) July 15] ...... | Mar. 13} April12| June16] Noy. 13] ...... CATCH amon |) ons 
WE orensutotoesesed | cea May 3 May 20 | May —| Noy, 20} April 1} May 13) May 31] Noy. 26] Mar. 25] May 1) May 13) Oct. 27 April 2|May 12} ...... | Oct. 20} April2s May 18} May 17] Oct. 80} Mar. 18 Mar. 18} Nov. 12 
Birch ...........2-..++-..] April12 | May 10] ...... May 20} Mar. 25 | Noy. 1] Mar. 29}May 9) May 3] Oct. 26) Mar. 24] May 8| May 26}Noy. 4] ...... ox April 2| May 30) ...... sees | April13 | May 1] Aprili8| Nov. 2] ...... Beco te eect 
Black Thorn May 27} April16| Noy. 1] Mar. 6} April29| April27| Noy. 9] Mar. 8} Aprills} May 12] Noy. 6 April15 | Mar. 3) May 13} April 8 Mar. 10 | April29} April 7| Noy. 6 Aprill6} ...... 
Bramble A May 1] June 20) Noy. 20} Feb. 12} April 1} June 30) ...... |Mar.16)May 1) July 30) ..... nono | ocean Mar. 3} April 4) June 10 Mar. 6} Aprill4} June 1} Deco. 4] sce | cece | scenes eytro 
Broom «...ecsceeeeeeeees connec |f ocean May 2 May 12} April16| Noy. 1} Mar. 27} May 18) May 24] Noy. 8} Mar. 18|May 15|May 27) Noy. 4] ...... May 24} April 2| May 18} ...... Mar. 23 | April28| May 17] ...... June 3} Noy. 6 
Elder . | Mar. 8 April15 | June 20 | Oct. 25} Feb. 4] Mar. 14) July 7) Dec. 3) Feb. 12) Mar. 22) June 28) Noy. 26 Mar. 4|May 10} June 80] ...... | Feb. 14} Mar. 30] June 30 June 28 } Dec. 12 
Elm May 20} Mar. 20] Oct. 20} Mar, 25] May 15 | April 3) Oct. 24] April15 | May 20) Mar. 20) Noy. 14} ...... Mar. 10 | April 20} April 5] Oct. 11] Mar, 16] April19| Mar. 6] Oct. BLY ccee. | seeee | ceeeee ms 
Flowering Currant .., April16 | Mar. 20| Noy. 4] Feb. 12} Mar. 18 | April1s | Noy. 15} Feb. 22) Mar. 16) April 1) Noy. 26] ...... Mar. 10 | April21} Mar. 20] ...... Feb. 16 | Mar. 13 | Mar. 13 Mar. 28] Noy. 1 
Hawthorn. Aprill5 | May 23 | Noy. 10} Mar. 3} April24) June 1] Dec, 1} Mar. 1} Aprill8} May 30} Nov. 1 May 23} Mar. 9 | April17]} May 26 -| Mar. 16 | April 5 | May 16 June 1 
May 15} Feb. 28} Nov. 6] Feb. 17} May 8) eb. 17] Noy. 29 Mar. 1] April18| Mar. 3) Noy. 28] «0... |. Mar. 10] May 30} Mar. 1 Mar. 10 | April14| Feb, 14 Rae 
a meee Seve seen {HERZ PLDI] papas April20 | June 10] June 65 | Sept. 14] Mar. 26] June 1) May 28) July 15] ...... |... Aprile 2} | iatevexs<tel|lurconess April12 | May 15 | May 18 en 
Honeysuckle Mar. 16 Noy. 9] ...... | Mar. 20|July 4|Nov. 8}Feb. 4} Mar. 16) June 27} Dec. 4) Jan. 10] Mar. 1} June 2}Dec. 2] ...... sss | Mar. 4] Mar. 10} June 26) ...... Feb, 10} Mar. 18} June 24) Noy. 18} eb. 16 aroede® 
Laburnum . 25 | May 18] June18| Noy. 8} Mar. 30] May 20} June 7} Noy. 13 Mar. 10} April 28 | June 13} Oct. 25] ...... May 22] Mar. S| May 29} May 29] ...... Mar. 25 | April29} May 20} Noy. 1} Mar. 16] ...... June 7) Noy. 14 
Larch 5 eee April 8 | Mar. 830] Noy. 1!Mar. 4] April14| April 1] Noy. 15} Mar. 3] April 10 April20| Noy. St... | see Mar. 20] April15] ...... see {| Mar. 7] Mar. 80} April12| Noy. 14] ..... oN cco OO core |} aes 
Lilac . | Mar. 16 May 1|May 20} Noy. 6} Feb. 24] Aprill4| May 27] Noy. 10} Mar. 1 April 1} June 5 | Noy. 10 May 21} Mar. 6) April14 | May 20 Mar. 2) Aprill10} May 13] Oct. 27] Mar. 1| May 22) June 2) Nov. 3 
Lime . ci May 12) July 4} Oct. 25} Mar. 30} May 11} July 25) Oct. 24 Mar. 16| May 17} Aug. 10] Oct. 26} ...... |... Mar. 81 | May 18 Mar. 80} May 8| July 1] Oct. 21] ...... ect acca Sond 
Mountain Ash April 16 | May 20) Nov. 14] April12| May —| May 12) Oct. 25] Mar. 20} April24| May 25) Oct. 24) Mar. 12) Aprill7 | May 27 Oct. 80] ...... April10 | May 20 Mar. 20] April17] May 18] Oct. 26) ...... | « bros “earns 
QUE cogreocernoccnensted | eocooa |} ossses IP toca ff ccoste. |) orecess May 20| May 20| Noy. 25} April24| May 29] June 9) Dec. 6) April22) May 30} June 6|Dec. 6} . Aprill5 | May 26] . . | Aprill5 | May 12| May 22] Nov. 15] May 12| May 23 ite 
Poplar . (Ontario)} May 1} Mar. 20| Oct. 20} Mar. 29 | May 27 April17| Noy. 9} Feb. 24) Mar. 25] ...... Oct. 18] ...... sees | Mar. 11) April21} Mar. 12] ...... Mar. 16 | April24) Mar, 8| Oct. 30) ...... Pecens core, IP erect 
seh Glisceoseecencarcon | aonos Ab caeco A) cea IP acon |] ccooss |] oxen July 8}... Mar. 30|May 9} July 24) ...... Feb. 28} Mar. 28) July 4) ...06. fo sees | sere Mar. 11] April19| July 1) ...... Mar. 10] April 6 | June 26 | Noy. 23 oncers corer 
JO): @) esseanetenootobeccbay | eeecca:</hicdaocd al Soncden April 12 | April20 | June 25 | Nov. 16 Mar. 24| May 8|July 1|)Dec. 4]Mar. 6) April18} July 6|Noy. 28] . - | Mar. 6) April11] June 16 . | Mar. 2| April 7] June 20) Noy. 27] ..--. ance 
Sillowa cs-csescccvcexs see) uccerece [in rexovenenl |e weenean April 12 | April20 | Mar. 21 | Noy. 10 Mar. 14 | April29 | Mar. 14) Noy. 7] Mar. 8 | Mar. 18) Mar. 18 (Nova 26)| ewesastl | ieeccnne Mar. 10} April10} Mar. 15] ...... Mar. 10 JAD Mar. 18 | Oct. 27 ee lair 
Sycamore } April 8}May 1] ..... April12|May 1] May 10] Oct. 25] Mar, 12] April27| May 19} Oct. 27) Mar. 1 April 8} April80| Oct. 20]May 5} ...... Mar. 13 | April19 | May 10 Mar. 8] April 7) May 1) Oct. 31} Mar. 15 : 
Wa scormocsonacteao}} caeceo’ |] cosets Mars29)|) focccen ll meeaevs seeore || hire, GY) anes Mar, 29 | May 12} April29 | Noy. 11} Mar. 20} May 20} April28} ...... Mar. 10} April 10 Mar. 3 Mar. 23 | April26 | Mar. 17} Mar. 2] ..... aceccd 
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ground, and in others large old branches were destroyed. Seve- 

ral of the pine tribe, and many hardy shrubs, were more or less — 

injured. Half the stock brocoli plants were destroyed. 
Acklam.—Chickweed in flower on the 20th. 


March.— 

Acklam.—Hellebore, crocus, snowflakes, primrose, and other 
plants, in flower on the 1st. Apricots in bloom on the 7th. 
Black Prince strawberry in bloom on the 29th. 


April.— 
North Shields.—Cherry in bloom on the 13th. 
- Bywell.—Cherry in bloom on the 10th. 


May.— 

Wallington.—The severe frost on the 17th nearly destroyed 
the crops of cherries, plums, pears, and apples. The strong 
northerly winds did much damage, not only to the fruit trees, 
but also to the forest trees. Many of the beech trees had every 
leaf destroyed. Ash trees were so much injured that many of 
the leaf buds never burst, and others were delayed two or three 
weeks before breaking. The bloom on the horse chestnuts, la- 
burnums, and lilaes, was entirely destroyed, the flower spikes 
turning black and falling off a few days afterwards. 

With respect to the potato disease Mr. Hedley writes :—“ For 
the last fifteen years I have observed with great attention the 
first symptoms of potato blight. It showed itself this year 
(1871) in the month of May, after several weeks of heavy rain, 
as in previous years. I have invariably first observed it on the 
haulm below the surface of the soil, and not first on the leaves, 
as sO many observers contend. On pulling up a side stalk or 
two, and examining carefully the haulm, from the surface of the 
soil to the base of the root, I have always found the rind damped 
in places all round the stem. By carefully watching these symp- 
toms week after week, these spots are seen gradually to increase 
in size, and to become crusted, and of a brown colour, cutting 
off the supply of sap to the leaves, which then become spotted 
and yellow, and rapidly die.’ 
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North Shields.—Lilac in bloom on the 27th. Mountain ash 
in bloom on the 18th. 

Simonburn.—The frost on the 17th turned all the leaves of 
the beech trees brown, giving the roadsides the appearance of 
winter. 

Wark.—Potatoes were cut down to the ground on the 17th; 
many young gooseberries were destroyed; apple and cherry 
blossoms were killed; the trees in a beechwood at Chipchase 
lost their leaves. 

Acklam.—About the 9th, many young apricots and plums fell 
off. About the 23rd, many currants, gooseberries, and plums fell 
off, having the appearance of being scorched, caused no doubt 
by severe frost. 

Gainford. About the 11th potatoes saved by watering. On 
the 17th potatoes cut down to the ground. 


June.— 
Whitley.—First dish of new potatoes on the 21st. 

Seaham Hall.—In the early part of the month severe winds 
from the north-east scorched the leaves of trees. 
Acklam.—Cold stormy weather on and about the 6th and 
7th, blew leaves fruit and branches from the trees. Vegetation 

suffered much at this time. 


July.— 

Whitley.—First dish of peas on the 4th. 

Simonburn.—The beech trees, which lost all their leaves in 
May, have put forth fresh foliage. 


August.— 
Acklam.—The potato disease bad in this neigbourhood. Har- 
vest general at the close of the month. 


September.— 

Meldon.—Harvest work very much retarded by long continu- 
ance of wet weather: much corn damaged. 

Wallington.—Harvest work much interfered with by rain. 


October.— 
Acklam.—Wheat-sowing proceeding on the 26th. Potatoes 


FLOWERING OF PLANTS ATVALENC] 


‘WALLINGT — 
WILD PLANTS GROWING WITHIN THREE aoe of ; 
owering. 
MILES OF TYNEMOUTH. ion bad 
Mar. 18 | Plenti 
Tussilago farfara (Coltsfo0t) .........scesecneesneees Feb. 24] Sauly 24] Scarce 
Veronica hederifolia (ivy-leaved speedwell) .. ... Mar. 1] Cr 
é ‘ {une 28 | Scarce 
Lamium album (white dead nettle).................. Mar. 3]1C 
Lamium purpureum (red dead nettle)............... Mar. 7] Ciune10!| Scarce 
Ranunculus ficaria (pilewort) .............0.0006 08 Mar. 15 | Re None ¢ 
Ribes grossularia (gooseberry) ..........ssseese00e Mar. 26] Re a 
Viola canina (doo violet) c.c-m--cuser- ere eee. Mar. 25 | Daug. 28 | Scarce 
Taraxacum officinale (dandelion) .................. HES: 27 | Reae os | Plentif 
Primula vulgaris (primrose) ......--.+.-seeseeseeeeeree April 6 | Gc 
Prunus spinosus (blackthorn) ..........02s0cceeeeeres April 15 | Ja"e 5] Scarce” 
Primula veris (COWSIip).......-c000-se--oeeereeeeroene- April 21 | CH 
Glechoma hederacea (ground-ivy) ......-..ceeeeeees April 20 | Ke 
2 3 ; . uly 4] Scarce) 
Veronica chamedrys (germander speedwell) ...... May 4 i 
Trifolium pratense (purple clover) ...............6+- May 8] Lilpril12]| Scarce 
Ranunculus bulbosus (bulbous crowfoot) .. ...... May 8 | Bl 
Potentilla anserina (silver Weed) .....0...:.0csecse00e May 18] Pu ‘ 
warn 
IMouritaincashiss0 ae eres reno eee May 19] Laeb. 8} +7 
Crateegus oxyacanthus (hawthorn).................. May 23 lar. 22] Plentif 
LSHQDOIED) soonqonndbobooeeAcobsocopaH oqneoadobNeKCS axoOnoNnOE May 24 
[ay 7] Abund 


SAUGHTREE, 
KIELDAR. | HARBOTTLE. 


MIGRATORY BIRDS. 


Black Cap 
Chiff Chaff 
Cornerake 


Fieldfare 
Martin 
Redstart 
Redwing 
Snow Bunting 
Swift 

Swallow 
Wheatear . 
Willow Wren 
Woodcock 
Yellow Wagtail 
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late in being stored, rather small, much diseased, and not keep- 
ing well. 


November.— 
Acklam.—Apples and pears stored, not keeping well. 


December.— 
Meldon.—Large trees uprooted, and others deprived of their 
large branches, by a strong gale on the 18th. 


NOTES ON BIRDS AND INSECTS. 


The following interesting particulars are supplementary to the 
tables which embody information, received from many stations, 
respecting the times of arrival and departure, and the prevalence, 
of migratory birds, and the time of appearance and the preva- 
lence of insects. Mr. Thomas Thompson, of Winlaton, has, as 
in former years, kindly furnished the Club with a record of the 
dates of the nesting of birds at Winlaton, which, for greater 
convenience of reference, has been printed with the other tables. 


February.— 

Acklam.—Thrushes and redbreasis singing on the 6th. Star- 
lings singing on the 7th. lLadybirds numerous on the 8th. 
Partridges pairing on the 14th. Moths seen on the wing on the 
15th. Larks singing on the 25th. 


March.— 
Acklam.—Wastails seen on the 21st: 


April.— 

Cleadon.—Cuckoo heard on the 26th. 
Seaham Hall.—Whitethroat seen on the 28th. 
Darlington.—Swallow seen on the 14th. 
Greta Bridge.—Cuckoo heard on the 7th. 


May.— 

Seaham Hall.—Pied flycatcher arrived on the 8rd. Mr. Dra: 
per writes—‘‘ In this month a large quantity of snails appeared 
in the hot-house, which must have been brought with some fresh 


FLOWERING OF PLANTS AT TYNEMOUTH, 1871. 


APPEARANCE AND PREVALENCE OF INSECTS, 1 : 
S, 1871. NESTING OF BIRDS AT WINLATON, 1871. 
CRESSWELL. MELDON. WALLINGTON, GETS SEAHAM HALL. ACKLAM, 
WILD PLANTS GROWING WITHIN THREE Date of PLANTS GROWING IN GARDEN NEAR Date of INSECTS. 2: BIRDS. Date. 
MILES OF TYNEMOUTH. LEI NORTH SHIELDS. WOUBETs . App. Prevalence. App. | Prevalence. App. Prevalence. ere peninien on Sern ; 
Small White Butterfly......] May 1) Plentiful ...... Mar. 16] Plentiful ......] Mar, 18} Plentiful ....., April 2] cess April 11 Few. Dinner tenn Mar. 16}{'Sand\Biger «atten. May 16 

Tussilago farfara (Coltsfo0t) ..+.se1esseeeseeeseenee Feb. 24 | Snowdrop | Feb, 8 Holly Blue Butterfly ...... July 1} Scarce...) os... Tuly 24) Scarce vreeef  ceeeseee | ceenee Rare ......+0++4 July 18 Scarce. C Thrust 
Veronica hederifolia (ivy-leaved speedwell) .. .... Mar. 1 | Crocus—yellow Feb. 20 RE Hedee Si UT xs Mar, 20 | Kestrel ... 

‘ § ~ Lesser Heath Butterfly ...|May —] Plentiful ......J 0... | cesses Dune QS PSoaCewerser yh, cccsor ea | le vsceteel ee pal eee || €Uge OPAITOW  «.+ Sparrow Ha May 18 
Lamium album (white dead nettle) Crocus— white ... -| Mar.” 1 Pied Wagtail... 
Lamium purpureum (red dead nettle). Mar. 7} Crocus—purple... | Mar. 3 Orange Tip Butterfly ...... Way 920)| SOAKCe) taexeesserl| fuceeoey=|Il 0) (enosssrvs een es CMa) O) |S Geum Cummmcmnters1§ ly ect sty cium [ets eects | ueeenenen May 17] Very few. ane ease Owl .... Mar. 28} ¢ 
Ranunculus ficaria (pilewort) ..... .| Mar. 15 | Red flowering currant (against E. wall) | Mar. 4 PGaisalivoityieaniy ol conn Se Heel) easier ah] Merrell ome teeeeteeel eee 2-2. | ean (phan a eewit q a per Warbler May 25 
Ribes grossularia (gooseberry) Mar. 26 | Red flowering currant (standard) .. -| Mar. 28 ; ; Cushat April 
Wviolat daniel em riolen) ns Mar. 25} Daffodil... | Mar. 12 Red Admiral Butterfly... Aug. 20] One seen ......JMay 7] Scarce ........ 28 | SCALCO secsssel  cecscesee ff caves Common ....., April27 Many. Carrion Crow .... SUE) Yellow Wagtail. Mar: 29 
Taraxacum officinale (dandelion) Mar. 27 | Red currant ...| Mar. 28 Tortoise Shell Butterfly ...) --es. | cseceesee | cesses | seseeeens 25 5) | eee ies? Gill TA cocomoncad Jane14|  Plentiful. ; ee Tree Pipit 
Primula vulgaris (primrose April 6 | Gooseberr. «.| Mar, 29 Longs balled J1emOUsG's April 25 

e/vulgaris (p ) P 7 P Brimstone Moth ...sscssccee] cecere | ceeeeeeee © f eeeee | 0 seeneeees © June 5] Scarce ........, Golden-crested Wren P Garden Warbler .. 
Prunus spinosus (blackthorn) April 15 | Jargonelle pear re (RADIOL S|) AR rakaerwmemerame re EL sat eS) OE, AMR RTL | STEN aN tN er cma | Cana NM ees Dou Lehn tne) | tse oceens ssesete| | Mammary cae Black Cap.. June 4 
Primula veris (cowslip)... | April 21 | Cherry tree ..- «| April 17 CREE iY OST, cacqoprotoreped fe eosooce «| mceEEOCeCOMmn Menccte it cea Ife ceca I) ccecccoas. 1 WI Sperteeonse ol locas ll cetera OI) eco |} -aonienss Ring Oneal as Bulfinch 
q E i i i d Te) agtail . . 
Glechoma hederacen (ground-ivy) «+++. April 20 | Keswick codling nay iby GHoastiMotinescrtrestvecvca| svevex |) eseveess [i cesses ||) asescense | Sid ulyeas eScarcommerrere ln orcas: Golten Plover . April29 } Lesser Redpole ....cc.csseceees June 10 
Veronica chammdrys (germander speedwell)...... May 4 | Strawberry «| May 6 Snipe...... a 
Trifolium pratense (purple clover) «+.s++e+se+sesses+ May 8 | Lily of the valley ..| May 12 SnrallVM ae er Motliveneness|tteeeeve nN) 0 teereasrveg UN Gwenvvey (000 cucnescesnt mene |PADILINO) | SCALCCMneccecscs llllsssreexscol ull \mlerevsey it] (il llexecerers0nne | ileeesse Red Grouse . House Sparvow...sccercseseeees Aug. 17 
Ranunculus bulbosus (bulbous crowfoot) .. ...... May 8 | Blue hyacinth ... ..-| May 12 Cockchafer June 21] Scarce 
: tus Suassereel| cesses) (| cneetersms 1U)  Gtvecees (P-ADYIL U|) RAG cccccsttansef) cesene) |) veneaneue Water Hen .c.ssscssseeseeseeees May 1 . . 
Potentilla anserina (silver weed).. Purple lilac ... w.| May 21 éSivanni pone y see Lata Sept. 15 
Mountain ash Fyetijergntiie | May 22] | Hive Beo sssscssesessssnseee, 723i emsaes sets Feb. 8 A dam 17. } Feb. 8 ee saree.) cote cesses A good year ...J Mar. 2] Abundant. Jay 
Crategus oxyacanthus (hawthorn)........0e0e8| May 22f 22 2 um Te Bee vest ceeeeeeenee r. 23 | Plentiful ...... Mar. 27 | Numerous...... Mar. 22) Plentiful ...... rch 26 | Mar. 27} Common ...... Mar, 3] Very many. Sa ee May 10 
sereesteeeeseseeeeereeees| ApVLBO | Plentiful ...... April20| Very numerous} May 7) Abundant......J  ...... April 2} Rare ............. Mar. 17] Very few. Marsh Titmouse « 


ARRIVAL, DEPARTURE, &c., OF MIGRATORY BIRDS, 1871. 


SAUGHIDREE, | HARBOTTLE. ROTHBURY. CRESSWELL. MELDON. WALLINGTON. WHITLEY. | oN Quit c),| BYWELL. |ALLENHEADS| WINLATON. SEAHAM HALL. ACKLAM. 
MIGRATORY BIRDS. |] E 
Arrival, Arrival. Departure, Prevalence. Arrival. Departure. Prevalence. Arrival. Arrival. Departure. Prevalence. Arrival. ‘Arrival. Arrival. Arrival. Arrival. Departure. Arrival. Departure. Prevalence. Arrival. Departure. Prevalence, 


Black Cap..... “ Feenderne DSS t Ca ia | ee anes arte April 29 Rave ccereenseees None seen. 
Chiff Chaff 7 : seeeeees : ve] “scesseess f)  aeocorsns April 6 Common ceguedeaes- ||) caaencagen) |] oo smanenias 
Cornerake .. Scarce . June 10 ere Not heard May 4 Much heard. 
Ouckoo .. Plentiful . April 29 April 24 Much heard. 
Tieldfare Very plentiful..| Oct. ci Oct. 30 Mar. 24 | Numerous...... eataadae * 

Martin .. Very £eW cess] veescseee April 20 Aug. 16 | Very scarce .., Rare «| Ma 8 

Redstart Secheeren May April 25 Aug. 28 | Numerous...... Commonin Aug]  ......+. 


Oct. 30 Mar. 24 | Numerous 
Oct. 27 Mar. 10 | Numerous 


Redwing .. Several seen ... 


Snow Bunting .. 


Swift ........ ” tees May 30 Aug. 22 | Scarce ... 20 May 18 Tew, 
Swallow 26 Scarce . yl Numerous April 23 April 17 Very many. 
Wheatear . ” tee Scarce ... April 24 eeriensce sacaeneve 
Willow Wren Numerous 

Woodcock ..... Scarce 


Yellow Wagtail Scarce ... Feb. 28 
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soil from the woods. They were said to be a species of Pla- 
norbis, had flat brown shells, and were very destructive. The 
mining leaf insect (Phytomyra ilicis) has been very common, 
causing the leaves to turn yellow in May. I expect the same © 
insect will be common in 1872, as I find most of the leaves have 
been probed.” 

Acklam.—Caterpillars on the gooseberry bushes on the 18th. 
Bats flying about on the 19th. 


June.— 
Acklam.—The ladybirds, which had been numerous, had dis- 
appeared on the 28rd. 


July.— 
Acklam.—Both moths and caterpillars, numerous. 


August.— 

Wallington.—Wasps very numerous and destructive. Mr. 
Hedley writes—‘‘ The wasps would, in a very short time, have 
destroyed the whole crop of fruit, had not their nests been dili- 
gently sought out and destroyed. No fewer than sixty-five 
wasps’ nests were found within half-a-mile of the garden. My 
experience is that a fine clear day is the most suitable for seek- 
ing and destroying the nests of these insects, and that a bottle 
of coal tar is the most effectual weapon against them. From 
this I pour into the nest as much of the liquid as it will take. 
I find this method the most sure and ready means of killing the 
insects, attended with the least labour and expense.” 

Seaham Hall.—Night-jar seen on the 5th. Numerous red- 
starts arrived on the 7th, waiting for their departure: they all 
disappeared again towards the end of the month. 

Acklam.—The magpie moth more prevalent than usual at the 
beginning of the month. Caterpillars very destructive to plants 
of the cabbage tribe about the middle of the month. Large 
flocks of starlings in full song about the 19th. Swarms of white 
butterflies towards the end of the month. 


September.— 
Seaham Hall.—Young birds of the pied flycatcher arrived in 
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the woods on the 11th: they disappeared about the 20th. The 
smaller willow wren, chiff-chaff, and flycatcher, arrived on the 
25th, waiting for the time to depart. 

Acklam.—Dragonflies on the 12th. Batson the 13th. Lady- 
birds again appeared on the 28rd. 


October.— 

Wallington.—In this, and the two succeeding months, large 
flocks of fieldfares, redwings, and mountain finches, seen. 

Winlaton.—Cornerake heard for the last time on the 5th. 
Jacksnipe seen on the 12th. Fieldfare seen on the 26th. 

Darlington.—Swallows departed on the 24th. They had not 
been numerous during the season. 


November.— 

Wallington.—Pied woodpecker seen in a wood on the 2nd. 
Large flock of the long-tailed titmouse passed through a wood 
on the 24th. 

Winlaton.— Waxwing seen near Gibside on the 8th. 

Acklam.—Woodcock shot on the 3rd. Starlings numerous 
on the 12th. 


December .— 
Wallington.—Large flock of snow buntings seen in the neigh- 
bourhood ; also a sparrow with white wings seen at Hartington. 


The portion of the Report comprised under the heads of wind, 
temperature, humidity, pressure, and the notes on plants, birds, 
and insects, together with the general tables belonging to these 
subjects, has been prepared and edited by the Rev. R. EK. Hoop- 
pell, M.A., LL.D., F.R.A.S., Principal of the Winterbottom 
Nautical College, South Shields. For the remainder the Rev. 
R. F. Wheeler, M.A., is responsible. 

The observations recorded have this year been supplied by 
the following contributors :— 


iat ie ROLE i Grace the Duke of Northumberland, 
Alnwick Castle, by Major Holland. 

PNilWera ead Se ant secu v- sec e vecamen cane T. Sopwith. Esq., F.R.S. 

PVC LHORO saee sales css op tuan occas ame ones T. J. Leather, Esq., Middleton Hall. 


[SATLEYEIE(S)" Hina aap ERCP escre e) n Rey. J. Nicholson. 
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Byjwell \essnsosecraecpeie searcaeeneetaves Mr. John Dawson. 
Brinkburn, Morpeth ...............00 C. H. Cadogan, Esq. 

Rey. J. E.’ Leefe, M.A. 
Cresswellitsceecarcecescssncaacssodinaiee ie iReentin 
Darlington, Southend...............66 H. Pease, Esq. 
Darlington, Brinkburn Gardens ... Mr. Henry Ward. 
Dinsdale Rectory, Darlington ...... Rev. J. W. Smith, M.A. 
Durham, Ushaw College ...,........ Rey. Dr. Gillow. 
Durham Observatory .........c:.e0000+ Jobn J. Plummer, Esq. 
Eaglescliffe, near Yarm..............- Rey. Canon Hull, M.A. 
HALSUOM  saccas suc ccessmscconsnemecicete John Taylor, Esq. 
Balstoneon sheen accase aes ee teeeon. teeee Mr. N. Hedley. 
Gaintord: ssce de tssdoseneeeees see tewkies A. Atkinson, Esq. 
GlantoniPikey ehecescamcceeesetescseeecs F. W. Collingwood, Esq. 
Greenwich’ Worssnseicsy seen seer adteeceeies James Glaisher, Esq., F.R.A.S. 
larbottlesccanessccestecatussentucedenssie Mr. T. Thompson. 
Hartlepool, (547.tAcesteecconsetnaaesee ss J. Howkins, Esq , C.E. 

: (Rev. Dixon Brown, M.A., Unthank 

Haltwihtistleseesdsccesoueere scene: i Tall, 
Hexham, Park End .................. M. A. Ridley, Esq. 
LO WaAGks ME ce canee ce sacansmeroreeetcoas Earl Grey, K.G., per Mr. F. Moor. 
Woiel dar sre vawectthnctiwmausaeueeneresactiies Mr. William Spence. 
Hilbumnelowetseececcstecteeton eee eeeee Mr. John Deas. 
MONGONG er pesceccectseseccntaces ona nenes J. G. Symons, Esq. 
Middlesbro’, Acklam Hall............ Mr. Hebblethwaite. 
Meldon, near Morpeth ............... Mr. John Finlay. 
Millfield, near Wooler ............... G. A. Grey, Esq. 


Robert Foster, Esq., 30, Rye Hill. 
G. Lyall, Esq,, Lit. & Phil. Society. 
Neweastle-on-Tyne .. .........2e.00. Mr. W. Neill, Deaf & Dumb Institution. 
R. Haswell, Esq., St. Nicholas’ Build- 
ings. 
John Coppin, Esq. 
J. R. Procter, Esq. 
INO SHMIACK) sacnonadecaononpodoosunnod R. Spence, Esq. 


Mr. Humble, 

Maen | Post Office. 
North Sunderland ..............:0se00 Rev. F. R. Simpson, M.A. 
LO ieyH Suan Vlantion Sealantondonentanes eee cuatee Rey. T. Wearing. 
Roth bunny secsccce Uecounenseecenecarnueee Sir W. G. Armstrong, D.C.L. 
Saushtree sae stn secsssegonuaeores eras Mr. J. J. Bell. 


te R. Draper, Seaham Hall Gardens. 


SERA rece ccaen cere are Mr. G. H. Aird, Londonderry Office. 
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Sedgefield, Durham .............0.00 Robert Smith, Esq., M.D. 
TOO na apeeeh ceomavatee te da nowne Sig Mr. Coulson, Shotley Hall. 
Noubhy Shield sietasesecsesses ease snesse ccs Rey. R. E. Hooppell, LL.D., F.R.A.S. 
SAMOL MAND «.)cnsessaeeslsyssveoemeaes= Rey. J. F. Bigge, M.A. 
T. W. Backhouse, Esq., West Hendon 
Sunderland scene ceasccesceecccnes yseneuss | H 
ouse. 
Thorpe Grange, Greta Bridge ...... T. Dodgson, Esq. 
PAYMLEMIOUTB yc .chs dnviitcuacstoussenccess {ie de esa Ea 
C. B. Goldston, Esq. 
; Mr. Hedley, Wallington Hall Gardens, 
\Wienlllinaes or “aS cononececoonetadenonsaepeces ee adepeon 
WNRTIISCHE Rat eches ene sous somecdieccoersee cs J. W. Dees, Esq. 
: Rev. R. F. Wheeler, M.A. 
DOAEIGLO Vin herenas <tdenssvcsscecauk sous sneae | ie Raa nel @bewaleceent Elam 
Whittle Dene Company’s Reservoirs, D. D. Main, Esq. 
WRUNG cncesnncssachsinnsisducseasb ten. Thomas Thompson, Esq. 
Wolsingham (St. John’s) ............ C. J. Backhouse, Esq. 
DWOISINOWAM Fcccscicdsetesseccseresasec Amos Mitchell, Esq. 
WAVLcIMetvencsncasesstciesavcagrautstnuve G. C. Atkinson, Esq., Wylam Hall. 


XXI.—Miscellaneous Notices and Observations. 


ftay’s Bream.—A specimen of this rather scarce fish was sent 
to me in the autumn of 1870, by a Sunderland fishmonger. It 
had been taken in a dying condition, in a pool on the beach 
not far from Seaham Harbour. Couch, in his work on British 
Fishes, states that this is the way in which it has mostly been 
caught. Its natural habitat is probably in deep water.—George 
S. Brady, Sunderland, May, 1872. 


Notes on Crabs.—During the lowest spring-tides in September 
of last year, I found, in the pools on the beach near low-water 
mark, at Seaton Carew, several living specimens of the beautiful 
Portumnus variegatus. Though Mr. Hodge had, some years ago, 
observed the exuvie of the same crab in considerable numbers 
on the Castle Eden beach, it has not heretofore, I believe, been 
taken alive in our district. In the same pools, at Seaton Carew, 
Portunus holsatus occurs plentifully ; and I have likewise taken 
a few specimens in similar situations at Sunderland. Mr, T. W. 
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Backhouse, has sent me a good specimen of Corystes Cassivelaunus, 
cast up on the sands at Seaton Carew; and, from a fisherman at 
Whitburn, I have received a fine example of Atelecyclus hetero- 
don, which was taken alive in a rock pool.—George S. Brady, 
Sunderland, May, 1872. 


The Pied Flycatcher at Long Benton.—On the 15th of this 
month (May, 1872), a living specimen of the Pied Flycatcher 
(Muscicapa luctuosa, Temm.) was brought to me in a comatose 
state, having been struck on the skull by a shot thrown from a 
catapult. Early that morning it was observed in the grounds 
of John Middleton, Esq., and was shortly knocked over by a 
lad employed in his gardens. Another individual was seen in 
my brother’s garden the following day, but wisely took its de- 
parture a few hours afterwards, to, I hope, less dangerous quar- 
ters. Both specimens were observed feeding on flies, and were 
so tame as to admit of a very near approach. 

Another indigenous species, the Spotted Flycatcher (MM. grisola, 
Linn.), is not uncommon with us, and breeds about gardens, &ec., 
where it may frequently be seen capturing and devouring the 
white butterflies ; but the present one is only an occasional visi- 
tor, and has never, to my knowledge, rested here. It may be 
remarked that Bewick (Brit. Birds, I., 211, Hd. 1832) mentions 
a pair of these birds killed at Benton, so that our manners, in 
this matter at least, have not changed since his time. 

The new gun act has been most successful in putting an end 
to the dangerous popping which used to prevail all over this 
district, especially on holidays. Could we not have another act — 
for the protection of our rare and harmless visitants, many of 
which are slain by idle boys, with large shot thrown from toy 
‘‘catapults,’ in the use of which, some of them become so 
expert as to be able to bring down birds at surprising distances. 
—Thomas John Bold, Long Benton. 


Euphorbia amygdaloides.—This species, for which only one 
locality (near Long Horsley) is recorded in the ‘‘ New Flora”’ 
of Messrs. Baker and Tate, was found last year in a field at 
Overacres, near Hlsdon, by Mr. G. A. Lebour. 
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Echinocardium cordatwm,—though found abundantly cast up on 
some beaches in our district, has not been commonly met with 
in a living state. A week ago, when dredging two miles off 
Marsden, in a depth of about ten fathoms, I brought up a large 
number of specimens (at least fifty) in a small quantity of mate- 
rial, not exceeding, probably, fourteen pounds in weight. The 
bottom consisted of muddy sand, mixed with a large proportion 
of decaying vegetable matter and coal dust, and with the excep- 
tion of a few small Amphipoda and Cumacea, together with 
numerous small sand-stars and brittle-stars, contained no other 
living things of more than microscopic size. The specimens of 
Echinocardium, some of which have been sent to the Museum 
of the Natural History Society, were much under the usual size, 
the longest being only one inch and three-eighths in length.— 
George S. Brady, Sunderland, June 17th, 1872. 


Early appearance of a Bat.— Waterton, in his Essays on 
Natural History, records the appearance of a bat in Wakefield 
on the 8rd of January, 1848; it may therefore possibly be 
worthy of record that, on the 18th of January, 1871, when the 
thermometer in a north exposure (there was no sunshine) stood 
at 30° Fahrenheit, and had been, during the night and up to 
8 a.u., as low as 20°, a long-eared bat (Vespertilio auritus, Linn.) 
was seen flying about in a shrubbery at Denham, Bucks, about 
an hour after mid-day. It was seen by five persons, two of 
whom, including the writer, were able to distinguish the species. 
—Hdward Mounsey, Denham, 18th January, 1871. 


Sirea gigas, taken near Wooler.—l have just received a fine 
large female of Sirea gigas, Linn., which was captured in a fir 
wood at Langleyford, near Wooler, by Mr. James Hardy last 
week, and, at his request, will mount it for our Museum collec- 
tion. It is a rare insect with us, and the few examples I have 
seen had mostly been got on the banks of the Tyne, where they 
might have been brought in timber-laden vessels. This, how- 
ever, must be, I think, truly indigenous. The larve live upon 
the solid wood of fir trees, to which when numerous they do 
great damage, by running longitudinal galleries in their stems, 
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thus admitting air and moisture, and causing the death of the 
trees. This insect appears to be abundant in Germany, and in 
the north of Europe, where it makes sad havoc in the pine for- 
ests. In this country it appears to occur most plentifully in the 
South, although it has been found as far north as Edinburgh. — 
Thomas John Bold, Long Benton, July 30, 1872. 


ADDRESS TO THE MEMBERS OF THE TYNESIDE 
NATURALISTS’ FIELD CLUB, 


READ BY THE PRESIDENT, GEORGE CLAYTON ATKINSON, ESQ., AT THE 
TWENTY-SIXTH ANNIVERSARY MEETING, HELD IN THE MUSEUM OF 
THE NATURAL HISTORY SOCIETY, NEWCASTLE-ON-TYNE, ON THURS- 
DAY, APRIL 18ru, 1872. 


GENTLEMEN,—In closing the duties of President of the Tyneside 
Field Club, so flatteringly conferred upon me, I beg to lay before 
you a résumé of our out-door proceedings of the year, accom- 
panied by a few observations of my own. 


May 25.—Lintz Green, on the Derwent, was the first of our 
pleasant Frexp Mrrrines. It was merely an afternoon’s excur- 
sion, the party leaving Neweastle by the 2°5 train. The day, 
however, was wet, so it was just as well that the distance from 
home was not farther, nor the time occupied, longer. Rowland’s 
Gill and the gardens at Gibside were visited ; after which some 
of the party availed themselves of the hospitality of Mr. J. D. 
Bush, while the rest went on and visited the paper mills of the 
Messrs. Annandale. 

After tea at Rowland’s Gill, Mr. Thompson exhibited a speci- 
men of the Long-eared Bat (Vespertilio auritus) taken at Styford 
a few days before. 


June 27.—Bywell.—A beautiful day brought together a party 
of about a hundred, of whom nearly one-fifth were ladies. They 
went from Neweastle at 1:45 and left the train at Wylam, where 
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they passed through the pretty grounds at Wylam Hall, and 
then by the river-side—a most beautiful walk—to Ovingham. 
After lingering a while in the churchyard there, admiring the 
fine old church, and greatly interested in the tomb of my old 
friend Thomas Bewick, whose remains lie within a few feet of 
the west side of the tower, which bears a tablet to his memory, 
they wandered on in broken groups to Bywell. As they left 
the spot, I could scarcely help yielding to a sort of reverie that 
he was with us, and mingling cheerily in our pursuits. <A 
hale, well-built, hearty old man appeared among us, on leay- 
ing the church-yard ; clad in black, with breeches, and worsted 
stockings fitting tightly and neatly upon a well formed leg; 
he wore a rather broad-brimmed black hat, and walked with 
a stick, though so actively and firmly, that there seemed no 
necessity for its use. He hailed me courteously, with a cheery 
—‘‘How do you do, Mr. Atkinson; you have a gay party 
with you to-day!” ‘‘ Yes,” I said, ‘‘and you see we have 
ladies among us, sir!’ His eye beamed with kindness as he 
elanced at them, and he paused and turned to me saying, al- 
most solemnly, ‘‘ Oh, sir, be as kind to them as ever you can !”’ 
Joining a portion of the party, he said, ‘“‘I dare say you would 
like, now you have seen the tomb, to see the birthplace of 
Bewick? I will accompany you, if you please, so far on your 
way, and point out Cherryburn.” So we turned down the vil- 
lage of Ovingham, the children (rather scared at first by the 
largeness of our party) running out and placing themselves be- 
fore him, fondly and fearlessly looking up into his kindly face 
(for everything seemed to love him); and fondly he returned 
their looks, patting the curly head of one, poking with his stick 
the ribs of another, and chatting away to those near him, in a 
simple, honest, powerful way, that was irresistibly attractive. 
‘¢Oh,” he said, ‘“‘ you do well to get away from the town, and 
see as much of God’s works as you can; I suppose you each of 
you follow up some particular branch of Natural History, and 
endeavour to make it as attractive as possible to your compa- 
nions. Many a one in my time have I smittled with a love of 
Ornithology. Well, well, you will find life all too short to 
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exhaust the simplest subject; and you will discover that the 
more you learn, the less you will find that you really know. 

‘* What is discovered only serves to show, 

How little’s known, to what is yet to know. 
Why, sir, it would take a man his lifetime to write the history 
of a spider.”’ 

We wandered on, on the charming walk towards Bywell, till 
we reached a point in the road, about three-quarters of a mile 
west of Ovingham, commanding a view of Eltringham and Cherry- 
burn ; here he paused, and turning a quid of tobacco (which was 
lodged inside his lower lip) with his tongue, he stepped nimbly 
on to the southern bank of the lane, and pointed with his stick 
over the hedge to the south towards the place of his birth. A 
dense cloud of smoke from the coke ovens came, rolling down 
the valley at that moment and concealed the view. A sad excla- 
mation—half groan, half sigh—burst from the old man, and 
with a melancholy ejaculation of ‘“‘ Poor Tyneside!” our com- 
panion disappeared from among us, and we went on our way. 
Pursuing the charming river-side walk we soon reached Bywell. 
Mr. G. Fenwick, of the hall, had kindly thrown open his beau- 
tiful lawn garden to our inspection; after enjoying which, we 
adjourned to Mr. Trotter’s inn for tea, and reached home in the 
evening. 


July 27.—Woodburn.—Leaving Neweastle at 11°35, a party 
of sixty, including several ladies, reached Reedsmouth about 1-30, 
where they separated into two, one part walking up the Reed to 
Woodburn; the other, over the hills past Sir Wm. Armstrong & 
Co.’s ironstone mines, to the same point. 

The walk over the hills of some three or four miles was very 
pleasant, and the weather delicious. 

On the arrival of the party at Reedsmouth, they were met by 
Mr. Mundle, the intelligent manager of the mines, who accom- 
panied the hill party during the day. At the mines he explained 
the Geology of the district, and the mining operations very clearly, 
aided by a capital section of the strata which he had constructed, 
comprising a depth of about one hundred and forty fathoms. 
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These explanations, accompanied by comments and observations 
from Mr. Howse and others, rendered this part of the day’s pro- 
ceedings highly interesting and instructive; especially as to the 
Geology of this part of Northumberland, and contemporaneous 
strata in other districts. It is to be regretted, however, that the 
upper strata of Mr. Mundle’s section cannot at present be directly 
connected with the lower ones of Westgarth Forster’s section, of 
the Coal and Mountain Limestone formation. The break occurs 
between the whin sill and the top of this section, and cannot be 
very considerable. It is to be hoped, that at no distant period, 
the intermediate strata may be ascertained, and a complete sec- 
tion of the Northumberland strata, from the New Red, down to 
the Old Red Sandstone, obtained. One very puzzling fact in 
the identification of the strata, is the way in which the several 
beds of limestone (which in the Midland Counties form one thick 
stratum) become split up and divided as they approach the north ; 
and are therefore more difficult to recognise and identify, although 
fossils peculiar to, and characteristic of, some of the seams, are 
beginning to be recognised. These, however, before being re- 
ceived and accepted as infallible means of identification, must be 
rigidly tested by observation, and then the value of characteristic 
fossils is great indeed. Itis to be hoped that Saccammina Cartert, 
discovered by Sir Walter Trevelyan near Wallington, and since 
found rather abundantly in the four-fathom limestone (but in no 
other bed), may prove to be so, of that bed of the Limestone, 
as, though insignificant in size, it is conspicuous in appearance.” 
Mr. Howse mentioned, in connexion with the section of strata 
shown to us to-day, that in a depth of about a hundred fathoms, 
there are ten alternations of marine and fresh-water deposits. 
The mining operations now going on, consist in the separation 
of ironstone nodules of excellent quality, from a bed of blue shale 
or clay, about thirty feet thick, in which they are scattered, 
something like plums and currants in a cake; in consequence 
of the shale bed lying generally at the surface of the ground, 
and parallel to it, it is often cut through from top to bottom in 


* Since the above was in ptint, Mi. Howse tells me he has found Saceammina Carter, in 
the Great Limestone, neat Bollisliope, on Alston Moor. 
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the course of the operations, all the nodules picked out as they 
are come to, the debris being thrown behind, and the unworked 
face of the bed standing like a little precipice of thirty feet high. 

Armstrong & Co. are not, however, the first workers of this 
ironstone; for more than thirty years ago, I visited this place 
(which is characteristically named the ‘‘ Steel’) and found large 
collections of the nodules, which had been dug out and carefully 
stored in heaps at some distant period, looking like rusted can- 
non balls among the grass. Mr. Mundle to-day pointed out 
some of the old pits by which the ironstone had probably been 
worked; they were to be seen in section where the perpendi- 
cular face of the shale bed happened to cut through them, as 
pits of nine or ten feet in diameter, penetrating from top to 
bottom of the bed; and after being used, they had been filled 
up by the debris of the shale: no doubt they had led to tun- 
nelled workings below, as the remains of oak props and tim- 
bering is found occasionally by the present miners. Our party 
was told that these old workings are attributed to the Romans ; 
but, on questioning Mr. Mundle, found that not a single Roman 
coin, carved stone, or metal implement, with the exception of a 
small iron pick or axe, had been found during Armstong & Co.’s 
very extensive workings. 

Portions of charcoal are found near the mines, which indicate 
that the ironstone had been smelted on the spot, with the char- 
coal of trees, then abounding in the neighbourhood. A band 
of coarse limestone, seven or eight inches thick, runs through 
the shale bed rather above the middle, which is one mass of 
fossils; the nodules of ironstone also frequently contain shells ; 
on rare occasions the Lingula Scotica. Our party to-day found 
several very nice fossils. 

The hill party, after leaving the mines, bent their way over 
the high ground eastward to Risingham, where the rudely 
carved Roman figure, called Robert of Risingham, cut on the 
side of a portion of rock partially covered with herbage, was 
pointed out by some of our friends who had been there before, 
and without whose guidance it could scarcely have been found. 
Thence through the Roman station of Habitancum, and so to 
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the trysting place, which bore the convivial name of Brandy 
Bank. Those who had gone from Reedsmouth by the valley 
met the hill party here, and after an excellent dinner all joined 
the train, and got to Newcastle about nine in the evening. 


August 17.—Cotherstone.—The distance of to-day’s rendez- 
vous necessitated an early start from Newcastle (at 5.20 a.m.), 
and rendered the party a smaller one than a shorter expedition 
might have commanded. Twenty-three members of the Club 
arrived at Cotherstone soon after 8 a.m., where a capital break- 
fast awaited them at the clean, tidy, little hotel, the Red Lion. 
After breakfast they placed themselves under the guidance of the 
Rev. William East, and walked by the foot bridge across the 
Tees, to a bold, square-fronted rock, which projects from the 
upper parts of its woody banks, and bears the name of Percy 
Mort, looking very like the ruins of an old castle: the view from 
it is very extensive and pleasing. Re-crossing the river by the 
same bridge, the party rambled down the other side, to some 
curious excavatians in the sandstone rock at the level of the 
water, called the Fairy Cupboards. The steep banks of the 
river’ on both sides are richly wooded and abundant in wild 
plants. Near the Fairy Cupboards I saw some of the largest 
fronds of the hart’s tongue fern that 1 remember; they were 
upwards of eighteen inches long. On the way thither from the 
bridge, in passing through a field called Woden’s Croft, the green 
Hellebore, a large, conspicuous, and rather rare plant, was found 
in some abundance, unfortunately its flowers were long passed. 
During the day were found also Cystopteris fragilis, Asplenium 
Adiantum-nigrum, Lastraa oreopteris, &e. 

A curious ant track was seen in Woden’s Croft, extending 
for a distance of some forty yards, from a large ants’ nest 
towards the river; it was about two inches wide, thronged 
with ants going to and from the river ; the grass through which 
it passed was about two inches high, the road-way itself quite 
bare and trodden ; and along the sides, whether from the formic 
acid of their bodies, or from the mere friction of the passers to 
and fro, the herbage was quite dead and almost red in colour. 
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After leaving the Fairy Cupboards, a detour of one and a half 
miles was made to the head of Deepdale, along which the party 
walked to Barnard Castle—a beautiful walk it is, though some- 
what longer than time permitted them to take leisurely—and 
having to join the train at a certain hour, the dinner was some- 
what hurried. The day, however, was a very enjoyable one, and 
some young ladies, who went through the entire walk of ten or 
a dozen miles, seemed as fresh as any of the party at last. 

The River Balder, Woden’s Croft, and Thorsgill, suggested our 
Scandinavian ancestry, who | 


Gave their Gods the land they won. 

Then, Balder! one bleak garth was thine, 

And one sweet brooklet’s silver line : 

And Woden’s Croft did title gain 

From the stern father of the slain.— Rokeby, Canto IV. 


September 14 and 15.—Wooler and its neighbourhood was 
the next meet of the Club, which unfortunately I could not per- 
sonally attend. Twenty members left Newcastle at 9.5 a.m., 
arriving at Belford at 11.30, from whence carriages took them 
to Chatton and Chillingham. Near the latter, the party was met 
by Mr. Jacob Wilson, agent to the Earl of Tankerville, who led 
them across the fell to Chillngham Castle ; here, through the 
kindness of the Karl of Tankerville, a splendid luncheon awaited 
them, which was highly appreciated. Adjourning to the magni- 
ficent park, a view of the wild cattle was obtained ; now a herd 
of sixty-six, which possesses the singular interest of being, I 
believe, the only herd in Great Britain, which has always 
occupied the same ground as its progenitors. The heronry was 
next visited, containing about a score of nests. 

There is something highly pleasing in seeing these old deni- 
zens of the land surviving, and likely to survive; and as painful 
to see them gradually becoming extinct among us. It is scarcely 
eredible—a dozen years ago it would have been quite incredible 
—that I have not seen a magpie for four or five years. They 
seem all to have been shot down by gamekeeper's ; their quaint, 
sidelong hop and rogueish cock of the head and saucy cackle, are 
now seen and heard but rarely, and we cannot doubt that in a few 
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years the bird will be extinct. Probably in this case, the keepers 
may act conscientiously in destroying poor Mag, for sooth to say 
he zs fond of eggs and young game; but sometimes they have 
less excuse for their destruction of the fere nature. In 1860 I 
spent some weeks in Sutherlandshire, and was much surprised 
at not seeing a single eagle, though wandering through the wildest 
of the land. I remarked upon it to a keeper who accompanied 
me on a morning’s walk. ‘Ah!’ he said, ‘‘ we get forty shil- 
lings a head for them.” ‘‘ But,” said I, ‘‘ they don’t do much 
harm, do they?” ‘Oh no,” says he, ‘‘not half so much as 
these hoody crows, which watch the sheep where they are thrown 
on their backs in a furrow, pick out their eyes, and wait till they 
die, to eat them at leisure. The eagles live chiefly on the blue 
hares, which are as much vermin as rabbits in England, and on 
very rare occasions carry off a lamb. But we get forty shillings 
a head for them !”’ 

The Fearn Islands have been familar to me for nearly fifty 
years, and the successful preservation of the sea fowl upon them 
has been a source of much gratification to me, as it must have 
been to all feeling men. Nevertheless, several kinds of fowl, 
have I believe, disappeared from them and from the neighbour- 
hood. About the year 1830, the little tern bred abundantly in a 
recess in the high sandy sea bank between Bamborough Castle 
and Holy Island; at that time I found more than a dozen eggs 
laid on the flat sandy and gravelly floor of this dry bay, into 
which, on rare occasions, the tide seemed to flow; and I might 
have got many more, ag there were, I dare say, forty or fifty 
pairs of old birds flying about. It has long ceased to breed 
there. The green cormorant or shag at that time, and for ten 
years later, bred sparingly in the deep gulley of the rock, oppo- 
site the pinnacles on the Fearns. I looked in vain for it a 
few years since. 

The shell-drake also, which made its nest in the rabbit holes 
on Holy Island then, has, I suspect, also disappeared. 

Some twenty years since, a few pairs of the Dotterel were 
annually shot on Newcastle Town Moor, about the third week 
in April; on their way, probably, to the Cumberland Mountains 
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to breed (on two of them, Robinson and Grasmoor, i knew them 
to do so); they were sold at that time of day, at ninepence a 
piece, and were much in request for dressing trout flies. The 
last record I have of their being shot on the moor, is on April 
the 25th, 1857. Mrs. Pape, one of the poulterers who generally 
had them for sale, tells me, however, that she has had them till 
six or seven years since, but in gradually decreasing numbers, 
and that the last were sold at four or five shillings each, for fly 
dressing. 

On the other hand, some kinds of birds seem to have increased 
in numbers. My old friend Mr. Bewick used to say, he had to 
wait twelve years before he could obtain a missel-thrush to 
engrave from; now their harsh note is very prominent and uni- 
versal in our spring choir. 

And about forty years since, the starling was a somewhat un- 
common bird in this neighbourhood, while at the present day 
they are only exceeded in number by the sparrow. 

Possibly, the ingenious reason of my friend, Mr. John Han- 
cock, for the increase of the starling may apply equally to the 
missel thrush; viz., that the sparrow-hawks, which were great 
persecutors of the starling, have, like the magpie, been nearly 
exterminated by gamekeepers, and now their old victims flourish 
and increase uninterruptedly. 

To resume, however, the proceedings of the day: after seeing 
the wild cattle and the heronry, the party returned to Chillingham 
Castle, where tea was provided for them ; and then, after a visit 
to the adjacent church, they walked to Wooler, and dined and 
slept at the Red Lion. 


September 15.—At 9 a.m. they walked to Langley Ford ; 
some of the members ascending Cheviot, and enjoying the splen- 
did view which it commands. They returned to the Red Lion 


to dinner, drove afterwards to Alnwick, and reached Newcastle 
at 11.2 pm. 


October 12.—St. Mary’s Island was the last gathering place 
of the season; about forty members attended; on their way 
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along the shore they were courteously conducted by Dr. Philip- 
son over that admirable and useful institution, the Prudhoe 
Convalescent Home, with the order and comfort of which they 
were much struck. After this they sauntered along to the 
Island, where tea was provided. An interesting paper was 
afterwards read by Mr. H. Adamson, solicitor, North Shields, 
relating to St. Mary’s Island. He referred to the church which 
once stood there, and which he stated to have been an offshoot 
of the old Abbey of Tynemouth, but of which no vestige now 
remains. The only guide to the sacred spot where the ancient 
chantry stood, is a little inlet in the rocks, where the fishermen 
still run for shelter when caught by the storm, known by the 
name of St Mary’s Bay. 

Tradition tells, that in the sanctuary, a lamp always burned 
to warn the passing mariners. In the tower hung a bell, which 
was rung to summon aid in case of wrecks upon the coast; and 
a cemetery was attached, wherein the bodies of the victims of 
the storm were buried; and in which interments took place till 
about a century ago. 

The pleasant excursions of the year were thus brought to a 
close; and, although they may partake rather more of the nature 
of pic-nics, than of strictly scientific explorations, they certainly 
present exceedingly favourable opportunities and inducements for 
healthy exercise, and association with what is instructive and 
beautiful in creation. 

The view entertained in America, of such meetings, may be 
gathered from the following extract from the ‘‘American Natura- 
list’ (quoted in ‘‘ Nature,” Vol. IV., p. 807) :—‘‘ Among the 
signs of the scientific life of the present day in America, one of 
the most encouraging is the increasing frequency and enthusiasm, 
of those delightful occasions of scientific study, intercourse, and 
recreation, called Field Meetings.” 

Our interest is, of course, more especially directed to the 
notabilia of our own district; and the observation and record of 
them has been so ably and felicitiously dealt with from time to 
time, by members more competent than myself, that little more 
has remained for me to do than to present this sketch of our 
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meetings, during my term of office, with such observations upon 
them as occurred to me. 

We all recognise and approve of the preservation of all nature’s 
works, animate and inanimate; my predecessors in this chair 
have frequently alluded to and enforced it, and it is gratifying 
to have ground for believing, that in the North of England, there 
is not so much destruction of small birds by—I must call them— 
Cockney sportsmen—as in some other parts. 

But there is a lamentable amount of destruction going on 
wholesale, incessantly, and increasingly, by our manufactures— 
T speak not at this time of the fish of our rivers—but of much 
that is beautiful of the vegetable creation ; a destruction that can 
never be repaired. We can only lament and remember the 
beautiful denes and hanging woods, or the handsome single trees 
that were, but are not. 

Many have gone, many are going; poisoned gradually by the 
smoke, or more suddenly by the chemical fumes from our manu- 
factories. 

But they are not all yet gone; and I would venture to suggest, 
what has before been mentioned by some of my predecessors, 
that a descriptive record be made in our Transactions, of the 
most remarkable individual trees of the district ; and also (which 
I think would add much to the value of the record, as well as to 
the popularity of the Transactions), that all remarkable trees be 
photographed on a uniform and convenient scale, and the photo- 
eraphs published with the record. 

Since our last Annual Meeting, one of our most industrious 
and scientific members has been taken from among us, of whom 
we have now to mourn the loss. ‘‘Nature’’ thus justly speaks 
of him (Vol. IV., p. 887) :— 

‘‘We regret to record the death at Seaham Harbour, on 
September the 17th, 1871, after a short illness, at the age of 
thirty-eight, of Mr. George Hodge, an accomplished naturalist. 
Although, from his retirimg and unassuming disposition, little 
known beyond the naturalist circle of the north, George Hodge 
realised, as few do realise, the objects of a local naturalist. 
Living on a portion of the north-east coast, the marine fauna of 
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which was practically uninvestigated when he first settled there, 
he made its patient and honest study the business of the scanty 
leisure left him by heavy business responsibilities. How far he 
succeeded, is best evidenced by the Natural History Transactions 
of Northumberland and Durham, the favourite medium of publi- 
cation for his careful observations and exquisite drawings of the 
lower animal forms. 

‘‘ During a temporary residence in Neweastle, he was Secretary 
to the Natural History Society, and was to the last a valuable 
member of its Committee. 

“Mr. Hodge was a most enthusiastic dredger; and if he 
could get a boat to sea on a fine day—this being even more of a 
desideratum with him than with most men, as he was easily 
upset—he was perfectly happy. The last two dredging expedi- 
tions conducted by the Tyneside Naturalists’ Field Club, with 
erants from the British Association, were undertaken chiefly by 
him, in conjunction with Mr. G. 8. Brady. 

‘‘The Echinodermata were his favourite subjects of study ; 
but he was also specially interested in the Zoophytes, Pycnogons, 
Crustacea, and marine Acari, among all of which he had done 
good work. To his influence chiefly may be ascribed the very 
useful and flourishing Natural History Club of Seaham Harbour, 
in whose proceedings he always took great interest.” 

Among his contributions to the Transactions of the Tyneside 
Field Club are the following :— 

Vol. IV., p. 188—‘‘ On the occurrence of the Phoca vitulina at 
Seaham Harbour.” 

Vol. IV., p. 819—‘ Contributions to the Zoology of Seaham 
Harbour.” 

Vol. V., p. 41—‘‘ On the growth of the Rays of the common 
Britile-star, Ophiocoma rosula.”’ 

Vol. V., p. 62—‘* On the occurrence of Uraster glacialis at 
Seaham Harbour.” 

Vol. V., p. 78—‘‘ Contributions to the Marine Zoology of Sea- 
ham Harbour.” 

Vol. V., p. 124—** Observations on a species of Pyenogon, Phoxi- 
chilidium coccineum.” 
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Vol. V., p. 209—‘* Meteorological Notes on Seaham Harbour.” 

Vol. V., p. 281—“* Report on Pycnogonoidea.” (Dredging 
Report, 1862). 

Vol. V., p. 296—‘“‘On a new Sand-star, Ophiura Normani.”’ 

Vol. V., p. 298—‘ Contributions to the Marine Zoology of 
Seahan Harbour.” 

Vol. VI., p. 189—“‘ Reports on Pycnogonoidea and E’chinoder- 
mata.” (Dredging Reports, 1863). 

Vol. VI., p. 195—‘ List of British Pycnogonoidea, with de- 
scriptions of new species.” 

His contributions to the Transactions of the Natural History 
Society of Northumberland and Durham were— 

Vol. I., p. 41-—‘‘ Reports on Pycnogonoidea and Echinoder- 
mata.” (Dredging Reports, 1862-4). 

Vol. IV., p. 120—‘‘ Catalogue of Echinodermata of Northum- 
berland and Durham.” 

I am happy to be able to announce that the Natural History 
Society has secured his valuable collections. 


Tue Firitp Mrrtines for 1872 were arranged to be held as 


follows :— 
NDA ace emoraeaels Bothal. 
JUNE ema tee ene Dunstanborough. 
JULY Hg Sosvaanrsanee Featherstone. 
INUGUSE svc eeee Chartners and Fallowlees Loughs. 
SEPTEMBER ......... Helmsley (Yorkshire). 
OcrosnEw ere tes Marsden. 


Tue Treasurer’s report (see p. 529) was read and adopted. 


THE Committee was instructed to take measures for obtaining 
information respecting the remarkable trees of the district, and 
to publish in the Transactions photographs of any which they 
thought it desirable so to illustrate, 
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Tue following gentlemen were elected officers of the Club for 
the year 1871-72 :— 


PRESIDENT. 


Henry B. Brady, Esq., F.L.8. 


Vicr-PRESIDENTS. 
T. J. Bold, Esq. 
Joseph Blacklock, Esq. 


HK. C. Robson, Esq. 
Rev. J. EH. Leefe, M.A. 


Ralph Carr Ellison, Esq. 
Rey. J. F. Bigge, M.A. 


Edward Charlton, Esq., M.D_ 
| Rev. G. C. Abbes, M.A. 
D. Embleton, Ksq., M.D. Rev. A. M. Norman, M.A. 
R. Ingham, Esq. | Rev. J. C. Bruce, LL.D. 
Sir W. C. Trevelyan, Bart. Rev. A. Bethune, M.A. 
T. Sopwith, Esq., F.R.S. EK. J. J. Browell, Esq. 
Rowland Burdon, Esq. Rev. R. F. Wheeler, M.A. 
Rev. H. B. Tristram, LL.D. G. 8. Brady, Esq., C.M.Z.S. 
George Wailes, Esq. | G. C. Atkinson, Esq. 


TREASURER. 
Robert Y. Green. 


SECRETARIES. 


Thomas Thompson. | D. P. Morison. 


Locat. SECRETARIES. 


Durham, John Booth. | Hexham, Rev. W. T. Shields. 
Morpeth, W. Creighton. 


CoMMITTEE. 


| Richard Howse. 
James Clephan. William Maling. 
William Dinning. | A. F. Marecco. 

D. O. Drewett. | G. H. Philipson, M.D. 
John Hancock. Joseph Watson, jun. 
Albany Hancock. W. M. Wake. 


Thomas Atthey. 


Auprrors. 
J. S. Foster. | T. P. Barkas. 
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Tue following gentlemen were elected members of the Tynz- 
sipE Narurauists’ Fiery Cxuus during the year 1871-72 :— 

At the Anniversary Mrrtine, 1871 :—Messrs. Geo. Deighton 
and Matthew Barrow, Sunderland; 8. D. Humble, Gateshead ; 
Charlton Humble, Jesmond; George A. Lebour, Woodburn ; 
T. W. Bunning, Neweastle. 


At the First Frenp Mertine :—Messrs. F. Raine, Durham ; 
Isaac Clark, Blaydon; R. Kekwick, Sunderland; J. J. Forster, 
J. G. Wasserman, W. C. Gibson, W. Johnston, Newcastle; Dr, 
G. Lunge, Westoe. 


At the Szconp Fiery Murrine :—Rev. A. Johnson, Bywell ; 
Messrs. Faraday Spence, Low Heaton; Joseph Heslop and James 
Young, South Shields; J. W. Crichton and John Sharp, Gates- 
head; M. H. Robson and G. O. Owen, Newcastle; James C. 
Soulsby, Jarrow; Benj. Levy, Bishopwearmouth; Dr. Taylor 
Smith, Monkwearmouth; Rev. J. A. C. Maughan, Mickley. 


At the Tuirp Firrnp Mrrtine :—Messrs. G. C. Potts, Gates- 
head ; J. Hope, jun., Hexham; Henry Wilson and T. Sharp, 
Newcastle; C. H. Wilcox, Whitburn ; Joseph Millard, Morpeth; 
T. H. Vint, South Shields; J. F. F. Common, North Shields ; 
Rey. R. Powell Powell, Bellingham. 


At the FourtH Firetp Mrrtine :—Mr. John 8. Gaine, Sun- 
derland. 


At the Firta Fieup MErertine :— Messrs. John Engledow, 
Newcastle; R. F. Cook, Gateshead; Samuel Morrison, North 
Shields. 


At the StxtH Fretp Mrxrtine :—Messrs. James Bradford and 
George Bradford, Bunkers Hill; Jas. Nicholson, South Shields. 
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LIST OF MEMBERS OF THF; 


TYNESIDE NATURALISTS’ FIELD CLUB, 


LIST OF MEMBERS, OCTOBER 201x, 1872. ! 


Abbs, Rev. Geo. Cooper, B.A., Clea- 
don Hall. 
Abbs, Henry, Rock Lodge, Roker. 
Abraham, John, Liverpool. 
Adamson, C, M., Newcastle. 
Adamson, William, Newcastle. 
Adamson, Charles H., North Shields. 
Adamson, Henry, North Shields. 
Adamson, Horatio A., North Shields. 
Adamson, L. W., Newcastle. 
Alcock, Samuel, jun., Sunderland. 
Anderson, Joseph, Neweastle. 
Anderson, Charles, South Shields. 
Angas, C. H., Sunderland. 
Angus, Charles, Newcastle. 
Angus, Thomas, Gateshead. 
Appleton, J. R., Durham. 
Armstrong, George, Newcastle. 
Armstrong, Luke, M.R.C.8., New- 
castle. 
Armstrong, Leonard, South Shields. 
Atkin, David, Newcastle. 
Atkinson, G. C., Wylam Hall. 
Atkinson, Amos, Newcastle. 
Atkinson, W. H., Tynemouth. 
Atthey, Thomas, Gosforth Colliery. 


Backhouse, Edward, Sunderland. 

Backhouse, Jas. Edward, Darlington. 

Backhouse, T. W., Sunderland. 

Bainbridge, William, jun., South 
Shields, 


Balfour, F. M., Cambridge. 

Barkas, T. P., Newcastle. 

Barnes, T. W., Durham. 

Barron, James, M.R.C.S., Sunder- 
land. 

Barry, George, Newcastle. 

Bass, Charles, Newcastle. 

Bates, J. P., North Shields. 

Bell, Henry, Newcastle. 

Bell. I. L., Newcastle. 

Bell, John Thos., Monkwearmouth. 

Bell, Robert, South Shields. 

Belt, Thomas, Newcastle. 

Benson, William, Hexham. 

Bethune, Rev. Angus, Seaham Har- 
bour. 

Bewicke, T. J., Allenheads. 

Bigge, Rev. J. F., M.A., Stamford- 
ham Vicarage. 

Bird, Rev. C., Chollerton Vicarage. 

Blacklock, Joseph, Newcastle. 

Blain, Thomas, Sunderland. 

Blair, Robert, Harton. | 

Blake, Fred., Newcastle. 

Bold, Thomas John, Long Benton. 

Bolton, Andrew, M.D., Newcastle. 

Booth, George R., Sunderland. 

Bousfield, W. C., Newcastle. 

Bourne, William, M.A., M.D., North 
Shields. 

Bagwman, Hugh, Gateshead. 

Bowman, R. B., Gateshead, 
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Bowman, Walter, Gateshead. 

Boyd, Edward F., Durham. 

Bradford, Jas., Bunker Hill, Fence 
Houses. 

Bradford, George, Bunker Hill, Fence 
Houses. 

Bramwell, J.. M.D., North Shields. 

Brady, G. S., M.R.C.S., Sunderland. 

Brady, Henry B., F.L.S., Newcastle. 

Branford, W. E., Newcastle. 

Brett, J. F., jun., Newcastle. 

Brewis, George, Newcastle. 

Briggs, R.§., Sunderland. 

Britton, J. J., Newcastle. 

Broadbent, 8S. W., South Hetton. 

Brooks, J. C., Wallsend. 

Broughton, Rey. Reginald, Long 
Benton. 

Browell, Edward J. J., East Boldon. 

Brown, Rev. Dixon, Unthank Hall. 

Brown, Rev. J. J., Silksworth, 
Durham. 

Brown, John, Newcastle. 

Brown, Peter, Newcastle. 

Brown, Philip, M.D., Blaydon. 

Brown, Thomas W., Sunderland. 

Browne, J. L., North Shields. 

Bruce, Rev. J. C., LL.D., F.S.A., 
Newcastle. 

Bruce, Gainsford, London. 

Brumell, G. A., Newcastle. 

Buck, Robert, Sunderland. 

Bulman, Thomas, Newcastle. 

Bunning, T. W., Newcastle. 

Burdon, Rowland, Castle Eden. 

Burnup, Edwin, Newcastle. 

Burnup, M., M.D., Newcastle. 

Burnup, John, jun., Newcastle. 

Burnet, Rev. W. R., Sunderland. 

Burnett, Jacob, Tynemouth. 

Burrell, R. A., Durham. 

Bush, John A., Newcastle. 
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Cadogan, C. H., Brinkburn Priory. 
Cail, Septimus A., Newcastle. 
Candlish, John, M.P., Sunderland. 
Capper, Cawthorne J., Newcastle. 
Carr, Rev. H. B., M.A., Whickham. 
Carr, John, North Shields. 

Carr, William C., Newcastle. 
Challoner, J. S., Newcastle. 
Charlton, Edward, M.D., Newcastle. 
Charlton, Ernest, Hesleyside. 
Charlton, Thomas, North Shields. 
Charlton, Wm. Henry, Hesleyside. 
Charlton, William, Newcastle. 
Chartres, William, Newcastle. 
Clark, Isaac, Blaydon-on-Tyne. 
Clark, John, Featherstone. 

Clark, Thomas T., North Shields. 
Clark, William, Gateshead. 
Clarke, W. H., North Shields. 
Clay, William, Newcastle. 
Clayton, John, Neweastle. 
Clapham, Henry, Gateshead, 
Clapham, R. C., Walker. 

Clephan, R. C., Newcastle. 
Clephan, James, Neweastle. 
Clephan, Joseph, Newcastle. 

Cobb, Joseph, Sunderland. 
Cochrane, William, Gosforth. 
Common, J. F. F., North Shields. 
Cook, R. F., Gateshead. 

Cooke, M. C., London. 

Cooke, Thomas, Newcastle. 
Coppin, John, North Shields, 
Corder, Alexander, Sunderland. 
Corder, Francis, Sunderland. 
Coward, James, Gosforth. 

Cowen, J. A., Blaydon Burn. 
Cowen, Joseph jun., Stella House. 
Cox, J. H., Sunderland. 

Coxon, 8. B., Usworth Hall. 
Craggs, Thomas, West Cramlington, 
Crawford, B. C., Walker, 
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Crawford, F. 8., Newcastle. 
Crawshay, Edmund, Bensham. 
Creighton, William, Morpeth. 
Crichton, J. W., Gateshead. 
Crookes, St. John, Pensher. 
Crossling, Thomas, Newcastle. 
Crossling, William, Newcastle. 
Cruickshank, Alexander, Gateshead. 
Culley, W. T., Copeland Castle. 
Cumming, William, Middle Herring- 
ton, Sunderland. 
Curle, Walter, Monkton. 
Cust, Rev. D. M., Seaham Harbour. 


Daggett, William, Newcastle. 
Daglish, John, Newcastle. 

Dale, Henry, North Shields. 
Dale, J. H. South Shields. 

Dale, J. B. South Shields. 

Dance, T. W., Gateshead. 

Davis, John, Sunderland. 
Davison, Joseph, Newcastle. 
Davison, Edwin C., Sunderland. 
Dawson, B., South Shields. 

Dees, R. R., Neweastle. 
Deighton, George, Sunderland. 
Denham, J. §., South Shields. 

De Mey, W. F., M.D., Newcastle. 
Dickson, William, Alnwick. 
Dickinson, J. G., Newcastle. 
Dickinson, Robert, Newcastle. 
Dickinson, William, Newcastle. 
Dinning, William, Newcastle. 
Dixon, A. W., Seaham Harbour. 
Dixon, Robert, Newcastle. 
Dixon, Robert, Bensham. 

Dixon, William, Sunderland. 
Dixon, W. H., M.D., Sunderland. 
Dodds, Edwin, Low Fell. 

Dodds, G. A., North Shields. 
Dodds, M.8., Neweastle. 
Dodsworth, Frederick, Newcastle. 
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Dodsworth, W. V., Newcastle. 
Donkin, A. S., M.D., Sunderland. 
Douglas, James, Winlaton. 
Douglas, John, Gateshead. 
Downie, Henry, Newcastle. 
Draper, Robert, Newcastle. 
Drewitt, D. O., Jarrow Hall. 
Dunn, A. M. Newcastle. 

Dunn, Henry, Newcastle. 
Dwarris, Rey. B. E., Bywell. 


Kasten, William, Newcastle. 

Ellis, Robert K. A., Sunderland. 
Ellison, Ralph Carr, Dunston Hill. 
Elsdon, William B., Newcastle. 
Elwin, Robert, Sunderland. 
Embleton, Dennis, M.D., Newcastle. 
Engledow, John, Newcastle. 

Eno, James C., Newcastle. 


Fairbairn, Robert, Gateshead. 
Fairbairn, W. 8., Sunderland. 
Falconar, J. B., Newcastle. 
Faweus, John, North Shields. 
Featherstone, Rev. T., Tynemouth. 
Featherstonhaugh, Albany, Roker. 
Featherstonhaugh, Rev. W., M.A., 
Edmondbyers. 
Featherstonhaugh, Edward, Roker. 
Fell, H. B., Biddick. 
Fenwick, J. W., North Shields. 
Fenwick, John, North Shields. 
Fenwick, G. W., Newcastle. 
Fenwick, George, North Shields. 
Finch, Rey. T., Morpeth. 
Forrest, William, Newcastle. 
Forster, G. B., Backworth. 
Forster, James 8., Newcastle. 
Forster, John, Winlaton. 
Forster, J. J., Newcastle. 
| Forster, Robert, Newcastle. 
Forth, Robert, North Shields. 
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Fothergill, Joseph, Tynemouth. 

Fothergill, J. M., Newcastle. 

Fothergill, Thomas, Bishop Auck- 
land. 

France, George T., Felling. 

Francis, Matthew, M.R.C.S., Sun- 
derland. 

Frazer, Donald, Newcastle. 


Gaine, J. 8., Sunderland. 
Garrett, John, Newcastle. 

Gibb, C. J.,.M.D., Newcastle. 
Gibson, Charles, M.D., Newcastle. 
Gibson, Charles, North Shields. 
Gibson, W. C., Newcastle. 
Gibson, W. W., Hexham. 
Gibson, J. P., Hexham. 

Gillie, John, Westoe. 

Gillies, Alexander, Gateshead. 
Gillies, William, Gateshead. 
Glaholm, J. P., Newcastle. 
Glendinning, John, Newcastle. 
Glover, John, Jesmond. 
Goddard, D. H., Newcastle. 
Gooch, T. L., Saltwell. 

Gourley, Rev. G. M., Blanchland. 
Gowland, G. H., Sunderland. 
Graham, John, Sunderland. 
Greaves, John, Newcastle. 
Greener, Martin, Sunderland. 
Green, Edward, Newcastle. 
Green, R. Y., Newcastle. 

Green, William, jun., Winlaton. 
Green, C. R., Gateshead. 

Green, C. H., South Shields. 
Greenwell, Robert A., Newcastle. 
Grey, C. J., Dilston. 

Grey, Edward Bacon, Styford. 


Haggie, R. H., Newcastle. 
Hall, Frederick, Newcastle. 
Hall, George, Kent. 
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Hall, Rey. G. R., Birtley, near Wark. 


| Hall, James, Newcastle. 


Hall, John, Newcastle. 

Hall, Thomas, Winlaton. 

Hancock, Albany, Newcastle. 

Hancock, John, Newcastle. 

Hare, John, Newcastle. 

Hardy, H. G., Byers Green. 

Harris, Charles, Newcastle. 

Harrison, J. A., Killingworth House. 

Haswell, F., R.N., North Shields. 

Havelock, Michael, Newcastle. 

Hawdon, William, Sunderland. 

Headlam, Right Hon. T. E., M.P., 
London. 

Heald, Joseph, Newcastle. 

Hedley, T. F., Sunderland. 

Henderson. M., Neweastle. 

Henderson, Robert, Newcastle. 

Henderson, William, Durham. 

Henzell, W. M., Newcastle. 

Hepple, W., Newcastle. 

Heslop, Joseph, South Shields. 

Heslop, R. Oliver, Newcastle. 

Hicks, J. M., Newcastle. 

Hill, H. A., North Shields. 

Hinde, Rey. J. 8., Cramlington. 

Hitchcock, Rev. W. M., Whitburn. 

Hobkirk, Wm., Cramlington Colliery. 

Hodgkin, Thomas, Newcastle. 

Hodgson, James, Newcastle. 

Hodgson, S. S., Sunderland. 

Hodgson, William, Darlington. 

Holmes, W. H., Newcastle. 

Hooppell, Rev. R. E., M.A., South 
Shields. 

Hope, John, jun., Hexham. 

Hope, William, Sunderland. 

Hopper, Rev. W. R., Sunderland. 

Houen, A. C., Newcastle. 

Howarth, Thomas L., Sunderland. 

Howchin, Rey. Walter, Morpeth, 
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Howse, Richard, Newcastle. 

Hudson, R. M., Sunderland. 

Hughes, T. W. Newcastle. 

Humble, Charlton, Jesmond, New- 
castle. 

Humble, 8. J., Gateshead. 

Humble, Thomas, M.D., Newcastle. 

Hunt, A. H., Birtley. 

Hunton, Christopher, North Shields. 

Hunter, Rev. Joseph, Newcastle. 

Huntley, D. P., Sunderland. 

Hutchinson, Cuthbert, Whitburn. 

Hutchinson, John, Sunderland. 

Hutchinson, Joseph, Durham. 

Hutchinson, William, Newcastle. 

Hutton, John, Newcastle. 


Tiff, Arthur, Roker. 

lliff, Rev. G., Sunderland. 
Ingham, Robert, Westoe. 
Irving, George, Newcastle. 


Jackson, Daniel, M.D., Hexham. 

Jackson, Thomas, North Shields. 

Jackson, Thos., jun., North Shields. 

Jeffrey, Allan, Winlaton. 

Jenkins, Rev. Edward, North Shields. 

Jones, Rev. John, Dunston. 

Jones, John, Middlesbro’. 

Johnson, Alfred, Gateshead. 

Johnson, Rev. A., Bywell, Stocks- 
field. 

Johnson, R. I., Newcastle. 

Jordon, Joseph, Newcastle. 


Kaye, William, Newcastle. 
Kekwick, R., Sunderland. 
Kell, John, Newcastle. 
Kelman, William, Sunderland. 
Kennedy, J. F., Newcastle. 
Kidd, Robert, North Shields. 
Kidson, John, Sunderland. 
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Kirkby, J. W., Pirnie Colliery, Fife. 
Knothe, Rudolph, Newcastle. 


Laidler, G. G., Newcastle. 

Lamb, J, C., jun., Ryton. 

Lawson, Professor Alexander, Ox- 
ford. 

Lawson, Rev. E., Longhurst Hall. 

Lawson, George S., Sunderland. 

Lawson, J. W., South Shields. 

Leathart, James, Newcastle. 

Lebour, George A., Woodburn. 

Legge, Alfred, Newcastle. 

Legge, John, Houghton-le-Spring. 

Legge, L. C., Houghton-le-Spring. 

Leefe, Rev. J. E. Cresswell. 

Leitch, T. C., North Shields. 

Levy, Benjamin, Sunderland. 

Lister, Clement, Newcastle. 

Livesey, Frank, Tynemouth. 

Lowe, Rev. Joseph, Haltwhistle. 

Lowrey, E., Newcastle. 

Lowry, Richard, Newcastle. 

Luckley, George, Newcastle. 
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NATURAL HISTORY SOCIETY 


OF 


NORTHUMBERLAND, DURHAM, AND NEWCASTLE- 
UPON-TYNE. 


REPORT READ AT THE ANNIVERSARY MEETING APRIL 22np, 1871. 


R. S. NEWALL, ESQ., V.P., IN THE CHAIR. 


In consequence of certain negotiations with the authorities of 
the Newcastle-upon-Tyne College of Physical Science, in pro- 
gress at the usual period for holding the Anniversary Meeting of 
this Society, and concerning which it was hoped that, by a little 
delay, a satisfactory Report might be presented to the members, 
considerably more than a year has been allowed to elapse since 
your Committee gave account of its stewardship. To chronicle 
the doings of a society constituted like ours is, under ordinary 
circumstances, a very simple matter—it is but to reproduce an 
almost stereotyped record of usefulness limited by comparatively 
small pecuniary resources, economical administration of the 
funds secured by a moderate share of public interest, and the 
gradual extension of the Museum by presentation and purchase— 
and our present Report need be no exception to the rule. 

Public interest in the Society, judged by the number of visitors 
to the Museum, does not materially flag, and this is, so far as it 
goes, satisfactory ; but the number of members of the Society 
is, and has been for many years, almost stationary, the roll 
being much smaller than it was when the population and wealth 
of the town and district were less than one half what they at 
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present are. Indeed, during the last year or two the roll of 
members has somewhat decreased, the fresh accessions having 
been insufficient to fill the vacancies in our ranks arising from 
natural causes. As the annual subscriptions form a very im- 
portant item in the income of the Society, this is a circumstance 
much to be regretted, but it is one that might be easily altered 
by a little effort on the part of the present members. 

The arrangements for the establishment of a College of Physi- 
cal Science in Newcastle have been watched with extreme interest 
by your Committee, and they have willingly acted with the 
Executive of that institution whenever their co-operation seemed 
to be desired. Your Committee cannot avoid expressing some 
disappointment that no arrangements have as yet been made for 
the recognition of Biological Science as a subject of study in the 
College: they have, however, the assurance of the Executive 
that this arises only from the present insufficiency of funds to 
endow another professorship, and under these circumstances the — 
Committee have granted temporarily the free use of the Society's 
collections for teaching purposes, to the professors and students 
of the College, subject only to such restrictions as are found 
necessary for their safe-keeping. Minutes of the Executive of 
the College, copies of which have been sent to your Committee, 
show the entire acceptance by that body of the views which have 
been expressed by your Committee as to the relation which 
should subsist between the two institutions. 

Since the last Anniversary Meeting, not only your Com- 
mittee, but the whole Society, has had to deplore the decease of 
its late junior Secretary, Mr. George Hodge. In him science 
has lost.a loving devotee, and his brother zoologists a genial, 
unassuming, ever-friendly colleague. His researches were chiefly 
connected with the results of dredging on the coast of Durham, 
and they were interrupted some years prior to his death by his 
removal from Seaham to Newcastle. There seemed every pro- 
spect of a renewal of his interesting labours on his return to 
Seaham in 1869, but his career was cut short by a rapily fatal 
illness. It was during his brief residence in Newcastle that he 
became more actively interested in the working of our Society, 


OF THE NATURAL HISTORY SOCIETY. 541 


and during this period he cheerfully gave his time and labour in 
its service.* 

Your Museum has been enriched by several important recent 
donations. Of these the most prominent is the large and beau- 
tiful collection of fossils formed by M. R. Pryor, Esq., of Trinity 
College, Cambridge. The value of this gift to the Society can 
scarcely be over-rated, for it represents copiously, and by charac- 
teristic specimens, named in accordance with the accepted types 
in the Woodwardian Museum, and excellently mounted, the fossil 
fauna of the Secondary and Tertiary strata of the Kastern Coun- 
ties. By its means our meagre collections in these departments 
are brought up to a standard of completeness which the geological 
position of our own district left us little hope of attaining. 

The Society is indebted to Hugh Taylor, Esq., of Chipchase 
Castle, for a gift of specimens of British birds, sufficient in num- 
ber to lessen materially the list of desiderata. The gift, and the 
manner of giving, were alike highly gratifying to your Committee. 


* It may not be out of place to append a list of the contributions to zoological science 
which have appeared from time to time in the Transactions of the Tyneside Naturalists’ 
Field Club, and our own Society, from the pen of our late colleague, Mr. Hodge. 

1858.—‘‘ On the occurrence of the Seal (Phoca vitulina) at Seaham Harbour.” Trans. T. N. 
F. C., Vol. IV. 
1859.—*‘ Contributions to the Zoology of Seaham Harbour.” bid. 
1861.—‘‘ On the common Brittle-star (Ophiocoma rosula), with some remarks on the growth 
of the rays and their appendages.”’ Jbid, Vol. V. 
“ On Uraster glacialis, at Seaham Harbour.” bid. 
‘Dredging at Seaham Harbour;’’ Note on Corymorpha nutans, &c. Ibid. 
““On a New Hydroid Zoophyte (Podocoryne Alderi).” Ibid. 
‘* Observations on a species of Pycnogon (Phowichilidiwm cocetnewm, Johnston), with 
an attempt to explain the order of its development.”” Jbid. 
1862.—‘‘ Report on the Pycnogonoidea (Dogger Bank Dredging, 1862), with description of 
two new species (Pallene attenuata and Nymphon brevirostre).” Ibid. 
‘“Qn a new Sand-star of the genus Ophiura (O. Normani), found on the Coast of 
Northumberland and Durham.” bid. 
“On some undescribed Marine Acari (Halacarus granulatus, H. oculatus, Pachy- 
gnathus minutus, and Leptognathus falcatus).” Ibid. 
1863.—‘‘ Report on the Pyenogonoidea”’ and ‘‘ Report on the Echinodermata” (Dredging 
Report, 1863). bid, Vol. VI. 
“List of the British Pyenogonoidea, with description of several (seven) new species.” 
1864.—‘ Report on the Pycnogonoidea” and ‘‘Report on the Echinodermata” (Dredging 
Report, 1862-4, Summary). Nat. Hist. Trans. Northd. and Durham, Voi. I. 
1871.—" A catalogue of the Echinodermata of Northumberland and Durham. Jbid. 
Vol. IV. 
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Your Committee has also to report the donation of twenty 
pounds to the funds of the Society from the Misses Bewick. In 
addition to the fact that every increase to its its funds augments 
the usefulness of the Society, this gift is highly prized as a testi- 
mony of the interest of the donors in the Museum with which 
the honoured name of their father is so intimately associated. 

The Entomological collections, especially the Coleoptera, have 
of late received much attention from Mr. T. J. Bold, who has 
not only presented the Society with many of its desiderata, but, 
by his careful revision of the series already in the Museum, has 
given to it a new and greatly enhanced value. 

By purchase the additions to the Museum have also been con- 
siderable. A series of models of Mollusca and one of Meduse, 
by Herr Blatschka, of Dresden, have been obtained, and the 
curators are thereby enabled further to elaborate their scheme of 
a classified series of illustrations of the animal kingdom for edu- 
cational purposes. These models form easily understood repre- 
sentations of classes otherwise very imperfectly exhibited in 
public collections. 

The series of British birds has also been materially increased 
both in number and completeness, by accepting opportunities as 
they have chanced to arise for purchasing desiderata. But the 
most important purchase authorized by your Committee has been 
that of the Cabinet of Marine Invertebrata formed by the late 
Mr. George Hodge. The Society thereby secures to the Museum 
the type specimens on which many species, especially interesting 
to north country Naturalists, have been founded, and acquires a 
large general collection in Marine Zoology, particulaly rich in 
Echinodermata and Crustacea, and very valuable as a supplement 
to that of the late Mr. Alder. 

The Museum buildings have, since the last Anniversary Meet- 
ing, required some general repairs, and considerable outlay has 
been entailed in the fitting up of new cabinets. These have been 
conducted with due regard to the economical administration of 
the funds of the Society. 4 

The Treasurer’s statement, appended to this Report, shows a 
small balance in hand on the current account. 
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TREASURER’S REPORT, 


THE TREASURER IN ACCOUNT WITH THE NATURAL HISTORY SOCIETY. 
CURRENT ACCOUNT FROM 101TH MAY, 1870, TO 22np OF APRIL, 1872. 


1870. 
May 10. 


Dr. a5 ih th 
To Balance brought forward .................. 103 19 1 
», Subscriptions from Members ............... 275 2 0 
% Ditto from Associates............... 29 5 O 
», Contribution from Institute of Mining 
WN GIMESIS eeese steel Miersresnsaeensssancs 240 Oa) 
, Ditto from Literary and Philoso- 
OWE SOCIAY, Gocecncccnpendioudononsoscanen — 0) (O10) 
,», Fine Arts Society, on account of Arrears 
OREN copeacnancocoponosunsooopedcabcsoonee GS) Ze O) 
,, Amount received for Admissions ......... 223 9 0 
,», Rents for Sign Boards affixed to the build- 
HOS) 3, qgodsoduoNSHCBoeNandpoadboeauseaanbogaog, Mee. O) x(0) 
», W. T. Moor, One Year’s Rent for supports 
in the East wall of the Museum......... 0 2 6 
», Donation from Misses Bewick, Gateshead 20 0 0 
», College of Medicine (Half cost of small 
Tuas] AWS) poeoecucisoonese soGHbedeocHnone — A) fs} ts) 
£856 10 4 


1870. 


Cr. 

By Salaries of Keeper of Museum and Assistant 
», Payments to Mr. R. Howse, as Curator ... 
5, Lradesmen’s Accounts and Sundries......... 
», John Clayton, Esq., Two Years’ Interest, 
Ness) Uhareorans) NE <5. sao a0onq9pv00000n000000006 

Sy RUS) UNSTRUNG) SgaqeosnccspeopanccHbnoncapo. uel 
», W. T. Moor, acknowledgment for Window 
] Dis) 03 fs eee peeoonEcants icoRenrconcbceacenCrrnaconc 

», Share of cost of Printing Transactions...... 
», Contribution to Tyneside Naturalist Field 
Club towards Publishing Fund ......... 

», H. Charlesworth, Esq., for Collection of Pot- 
EOL GSSILS Siri siessactbacnesmesesermeasnseens 

», Richard Howse, Esq., for Marl Slate Fossils 
», Fossils purchased at the Sale of the Bishop 
Auckland Museunm...........0:scsseseeseeeee 

‘,, W. Procter, Durham, for Collection of 
Studied ids ieeceneoulsiasiarubisice cies cieltelsene 

», Purchase of the late Mr. George Hodge’s 
Collections mavcwesssneotenaetesmentsnaceteee cs 

», ©. Lundi, for Removing and Preparing 
Skeleton of Whale presented by S. Lang- 
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0 2 
26 6 
20 0 
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LIST OF 


DONATIONS TO THE LIBRARY AND MUSEUM 
OF THE NATURAL HISTORY SOCIETY, 
FROM MAY, 1870, TO APRIL, 1872. 


Proceedings of Zoological Society of London, Parts 2, 3, 1870; Part 1, 1871. 


The Society. 
Monthly Journal of Microscopical Science, 1870-72. 


The Royal Microscopical Society of London. 


‘¢ Nature.” Messrs. Macmillan & Co. 
Proceedings of the Natural History Society (“‘ Der Isis”) Dresden, Part 1, 

1870. The Society. 
Transactions of the Natural History Society of Copenhagen. The Society. 
Publications of the University of Christiania. The University. 
Proceedings of the Academy of Natural Sciences, Philadelphia, U.S.A., Nos., 

1869-70. The Academy. 
Reports of the Smithsonian Institute, 1868. The Institute. 


Proceedings of the Academy of Arts and Sciences, Boston, U.S.A., Vols. 
V. and VI., and part of Vol. VIII. ; and Memoirs, Vol. X., Part 1. 


The Academy. 
Proceedings of the American Association for the Advancement of Science, 
1868 to 1870. The Association. 


Proceedings of the American Philosophical Society, Philadelphia, Nos. 82, 
86, and 87 ; and Transactions, Parts 1 and 8, Vol. XIV. The Society. 
Transactions of the Connecticut Academy of Arts and Sciences, Vol. L., 


Part 2, Vol. II., Part 1. The Academy. 
Archives of Science of the Orleans County Society of Natural Sciences, Ver- 
mont, U.S. America, Nos. 1, 2, and 3. The Society. 


Illustrated Catalogue of the Museum of Comparative Zoology, at Harvard 
College, U.S. America, Nos. 1, 2, and 3; and 17 Numbers of Bulletin. 
_ The Trustees of the Museum, per Prof. Agassiz. 

Report of Surgical Cases in the United States Army, from 1865-71. 
The Surgeon- General U.S. Army. 

Annual Reports of United States Department of Agriculture, 1868-9. 
The U.S. Commissioners of Agriculture. 

Geological Survey of Indiana, First Annual Report, 1869. 

E. J. Cox, State Geologist. 
The Geological Survey of Colorado and New Mexico, by Dr. F. V. Hayden. 
The Author. 
Report of the Leeds Literary and Philosophical Society, 1869-70 and 
1870-71. The Society. 
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Proceedings of the Literary and Philosophical Society of Liverpool, Nos. 23 


and 24. The Society. 
Transactions of the Plymouth Institution and Devon and Cornwall Natural 
History Society, Part 2, Vol. IV., 1870-71. The Institution. 
Transactions of the Neweastle Chemical Society, 1870. The Society. 
Report of the Geological and Polytechnic Society of the West Riding of York- 
shire, 1870. The Society. 
The Anglers’ Garland, 1870. Mr. Edwin Pearson. 
Wilson and Bonaparte’s Ornithology. W. C, Hewitson, Esq. 


Contributions towards completing the Society’s set of Proceedings and Trans- 


actions of the Linnean and Zoological Societies. 
: W. C. Hewitson, Esq. 


On the Nomenclature of the Foraminifera, by W. K. Parker, F.R.S.; Prof. 
T, Rupert Jones, F.G.S. ; and H, B. Brady, F.L.S. The Authors. 


MUSEUM. 
MAMMALS. 
Specimen of the Domestic Cat, showing some of the peculiar characters of 
the Wild Cat, Rev. T. R. Green. 
BIRDS. 
Specimen of the Bartailed Godwit (Limosa rufa) shot at Newbiggen, August, 
1870. G. F. Dommer, Esq. 
Skin of Humming Bird. Mr. Harke, Bandmaster, The Barracks, 


Two Specimens of the Ruff (Machetes pugnax), male and female, and one 
Specimen of the Hoopoe ( Upupa epops), shot at Inglewood Forest, Cum- 
berland. LL. Adamson, Esq. 

A Specimen of the Ruby Bird of Paradise (Paradisea rubra). 

Mrs. W. D. Cruddas. 

A Specimen of the Shore Lark (Alauda alpestris). Mr. John Robson, 

White Variety of the Common Starling (Sterna vulgaris), from North Tyne. 

Ernest Charlton, Esq. 
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gical Notes, List of Local Homoptera and Coleoptera, by Mr. T. J. Bold s &C. i 


Part 2.—Embleton and Greenwell on an Ancient British Burial at Ilderton; Kirkby} 
and G. S. Brady, on Remains found at Ryhope; Rev. G. R. Hall ona Barrow at} 
Warkshaugh; Dr. Charlton on the Sessions of the Liberty of Tynedale; Meteoro- 
logical Report for 1865; Mr. T. J. Bold, Entomological Notes; Mr. J. W. Kirkby 
on Fossils in Marl-Slate and Lower Magnesian Limestone; Mr. H. B. Brady on 
Casts of Paleozoic Corals; Mr. G. 8. Brady on Bostrychia scorpioides ; Messrs. | ~ 
Browell and Kirkby on the Chemical Composition of Magnesian Limestone, &c. ; 
Presidential Address by Rev. A. M. Norman, M.A.; &c. eee eee 


Parr 3.—Mr. John Hancock, Ornithological Notes; Rev. R. F: Wheeler, Meteoro- 
| logical Report for 1866; Mr. T. J. Bold, List of Local Homoptera; Entomological 
Notes, and Additions to Coleoptera; Dr. Embleton, Notice of Life of Joshua Alder 
Esq. ; Mr. Albany Hancock on the Excavating Sponges; Rev. A. M. Norman and 
Mr, G. 8. Brady on the British Bosminide, Macrothricide, and Lynceide; Rey. 
J. C. Bruce, LL.D., Presidential Address, &c. . 


VOLUME II. PRICE 7%. 6d. 


Consisting of Messrs. Baker and Tate’s New Flora of Northumberland and Durham, 
with Geological Map and Map of Drainage Districts. 


VOLUME IIL, in 2 PARTS. With Fifteen Plates. PRICE 15s. 


CoNTENTS.—PART 1.—Meteorological Reports for 1867-68; Rev. G. R. Hall on Ter- 
raced Slopes in Tynedale; Hancock & Atthey on species of Ctenodus, and on 
remains of Reptiles and Fishes from Northumberland Coal Field; G. 8. Brady on 
Crustacea of Salt Marshes; Mr. T. J. Bold on Aculeate Hymenoptera; Lord 
Ravensworth on Rare Birds seen recently ; Presidents’ Addresses—Rey. A. Bethune 
and E. J. J. Browell, Esq. 


| Part 2.—Hancock & Atthey on Anthracosaurus Russelli, on Fossil eek on Cli-- 
maxodus and Janassa; Hancock & Howse on Janassa bituminosa; G. 8. Brady on 

New Entomostraca; Wright on Teeth of Ballan Wrasse; Meteorological Report for 

1869; President’s Address, Rey. R. F. Wheeler; &c., &c. 


VOLUME IV., Part 1. With Eleven Plates. Price 9s, 


ContENTS.—Catalogue of Coleoptera of Northumberland and Durham (revision) by 
T. J. Bold; Catalogue of Echinodermata of Northumberland and Durham, by Geo 
Hodge; Kirkby & Duff on the Geology of part of South Durham; Hancock & 
Atthey on an undescribed Fossil Fish; on the occurrence of Loxomma Allmanni in 
the Northumberland Coal Field; on a Labyrinthodont Amphibian from the Magne- 
sian Limestone; on Proterosaurus Spenert and P. Huzxleyi; on Dorypterus a 
manni; H. B. Brady on Saccammina Carteri, a new foraminifer; G. 8. Brady, 
Presidential Address. 


UNIFORM WITH THE ABOVE, 


TRANSACTIONS of the Tyneside Naturalists’ Field Club. Six Volumes. Price Ten 
Shillings each. ‘ 


THE FOLLOWING MAY ALSO BE HAD SEPARATELY, VIZ.:— 


Catalogue of Insects, by James Hardy and T. J. Bold. 5s. 

sh Mollusca, by Joshua Alder. 2s. 6d. ; 

a Zoophytes, by Joshua Alder. Eight Plates. 4s. 

is Permian Fossils, by Rithard Howse. 2s. 

a Lepidoptera, by George Wailes. Part I. Qs. - 
| Notes on the Permian System of Northumberland and Durham, by Richard Howse. 2s. 
peas “ the Beulony of Durham and part of Northumberland, by R. Howse and J. 
_ W. Kirkby. 1s. 

A Monograph of the British Entomostraca belonging to the Families Bosminide, Mac- 
rothricide, and Lynceidex, by the Rev. A. M. Norman, M.A., and George 8. Brady, 
C.M.Z.8. Six Plates. 3s. 6d. om 


Pn 


Ky POs M STREET. .... 
of f fire 


NEWCASTLE-ON-TYNE: PRINTED BY JOHN BELL, RAILWAY B. 


vagr* co 2 i i pe ee Eee ee Hay. mot Par Tr \ ae 
| vals ag ane DAMA PARDERIAAURAD tinh Dieters eee UTTU TATTLE 
sn ¢ 7 ae Lom’ ry’ 7” 

lil : erpey ne ah POA Naini eee 3 aaandiys 

ul . uh TO WRAL a, eh Ber 2 al 
tinsel LOLA Laganamme iguladinn ». at ag tt ny 

Py cert trae saseaes Rina TTT NTT ial OL] | a TOP 

ha, Heel, TELAT TTT ELL) LT PROT mt an A WL dey | | | 

4 hi @... x 4) 24 Beau : wid r WATT ie LTT i hel : Lé os hae G 1a, Li a L Pia 

io a Pee Sas, Ty 


. Pe i ty | TY ‘him. MGes J ALE 
NA. aes ddan | | UN Ty ID asa *.- A yr’ anid ele {mR we ~ 
tf a Soe, > a* 5 eg te nea ess te\. He | & _ fo Xa . 
va Aaysels o . DIN yack | a ory ~ ot ae wi a. Oe eis a, paar err a 


: bi | a3 resus nines dy aphAas aoe Ag 76” 


Sec PN et) sa Se Se 
ve! TA see: INNA ANY elds 


ty 
yabrn gg supe eri r 


et ot 


Lee Pek. ‘eepeuadit typ 


Ath yuan ; 
) SU he Wiaab | Viel. OA aaiinal af 
Nn. --¢ 49 Reg rR. a Sie | a Al: A 4th | Nan. sA@Ranr | 
Q&) @Ang Pes i) p ; PAR. Sm vil tj a af 
ag GAA tas, Lae wt be ° \PPRSeMUR TN, ae J ii | 1} 
ab od ot ae ae ibe ae ne. aa 4 \A we ‘ a v a be , | wap li? “im, By ie 
a*~ x | a | a yur: } | HE 4 4. _- i! , 
ae” $ Appr sesso eee Tht 9, anne . P4 a+ oe Neg ites An of 
ea  AAAYUUGA MY Y Maense wel} Ti || 1] 
wa At Ja wes ~ 41a. 7 gah OOOO HP A “ie Y att ss ) q aa ¢ x Be Se & F a At 4 WA leleka lel de Pay 
af “ waver J ste A bgenlh hahaha si) a rte ane N {fate an! aa ena -“ bees) 
ae ca | Teor Vy TA er oe ye oT ae TT ‘| x 
Sone V ON Ms. 1 it Vp 
sapoeteyugen AS fry ST ANN ; . none Ween pan) 
ae? , Akay seae Pra nk. Rivet vy NL a Maen TAME Te x bE : BAS | 
g ven ayy evden Dips Sa bo F< oie apes Ty ashe 
ee ee = Dy. Fe ao >Re, ‘Na ay 1 ag vn ; 
bs ares Peachy pape ¥ “ae IN Aa te Fel | His i 
Pea g | ¢ ; ey 


9 % PAvgy. + | ~S ey Ok 
AGU dahl. 2 dt alahdads | aadulalulebikay Ne 1 |)\\')\ | Wala 


CT LAAN Cn ine saga gyiit ily pA : ygueuass= acs se Reet A nS pt aR nae 
yee lm Nm é 494a%_.° a 
HW ante neat maanail we NN = ian “*' ‘ Mer Sawaal! rt ne al 


«eBlog a 
gee SAIN hdedat Lemans Nye, PIES ai 
AL Ps) (i 


‘é r ros i iL SAS FIT re 
Taal. diel Nigias saa ; rrr eelnady wu | Maatery 1 
Atdew 2 Ay... reap m args ee, 2 RN hy 
Se ta a - ~ a ay * ~ r TT 
— 


met ibd dub weer at AMR A 
ney AAAAUYE AY a) ast SURED D Hs 
A aa yr ~ - whe a vty SO OP Bok FF x, 4 ye Bp 7 eas = 
Pryy, yap Bry, Ty yy) SAR LAR, wa. tL 1 
PRE eGo hy: NA ay \ a nual 
et ae bet 24, ae Meda, Dane vu ‘e NA Hi RNa 
use (¥ Aaa Waser Phe nea Nae Ln PR eS Waa, Mid Tty 


Nee JS mre 


uy tianaronen ow Sia as coe 
Ne } Os Aye M Penny dt Ate palit ey | 
et UNNI dag 


Fae ici reeccicenionatreshaneedi 
afhey Peps 
anantt ima OOP uw Tt ith ' 


MP TitTeP Gta iPdy Tete . dldiibua ae Alay pyre 4 / iy 
nner” I aru aryl |e setlaiallaae wiwlrnn de Zé Trees WNeagave aeanaile 
J4irtafa 1 Dak #V\ ow Aa 1] 
ale Pid ft abt PAA a, abr nN hay tre! % Dit Por toe LETTE 
poeta oa mahead ® Tt va Ve Loe x a Ra, Ld bas 2 | \ Viger =a ww * fo 
Ane 2 eben Pthityd 7 h-- AA Ta VN Ad Viera I. a} 1 Vian oe ‘Noy vr er Le) er er 


RPh PA Ra Se AEA GES do one See 


ug : RT ote 
stig, “ mete HigUANAP A ahgeSo2, | nite nenyattbleaa 


aaa wed TVET dA fi 1 Adee Ape a oe. 


& A. 


Nt 


= yt Ami we® a A: 4A, sAA® slelgaitlalnicial 
yin wasnt naan 

— 0 MHEAAE al ‘a4 ad aT YY YY \ 1) : PPV TS ilies 
Sy Paes hho Sq vale he ea . 1. slanhen nasa 21a haan 
——_—— A im al : : Ame 7 ry -o Be Pak : z P a P 
= Sinton STITT TT TIT 
= tN crt ARAN, 
— z ttt) - 8 

= Riedl AONE NaRUM SAL 


a Be Poke fuse yl an 


vy ans 4) yppHbnbsdabnge oy mAh atr~ d 


AAA" an RRers” © . 


wer. 


vet 
» fe ay aca seal aateh: 7 Aa gnAA naannanane) 


oN CARY HeasQn . LY, 
| Wwe \ ARAMA ails Wagan) AAR iAAa Atty an OSAMA SAARSRALD’ 
a NE Me ap \ 3 ae @ Tt Ca 24Q>--. Ssh. - : . Bay ey 


aca URARAR SgANer hen” 


Pomp comin iy Tt | em 


e w 4 | = re cate pPP MAAN, 
= _ NAAR a* i fe AL ee a _ o ae -. G2 y 3 -_ Xs yes 2 ginft OOP ON a bb A 


AP teint 


